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RUNNING/OPERATING TIME & CYCLE LOG
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/ EROFLEX
LABORATORIES 35 South ServiceRoad. Plainview,NY 11803

TEL: 516-694-6700. FAX:516-694-6771

Running/Operating Time & Cycle Log

I° Part Number 16187, Serial N ° 0002

A. Motor/Encoder

Manufacturing
Test

Total

B. Temperature Transducer

(5VDC Applied during

Thermal Vacuum & Cycling)
.-

Part Number 16187, Serial N ° 0003

A. Motor/Encoder

" -Manufacturing

RE Assembly
' Test

Total

B. Temperature Transducer

(5VDC Applied during

Thermal Vacuum & Cycling)

1.5 Hours

4.5 Hours

6 Hours

612 Hours

1.5 Hours

1.5 Hours
4.5 Hours

7.5 Hours

345 Hours
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 EROFLEX

LABORATORIES

Serialization - NASA SXI Motor/Encoder

Part N-°: 16187

Unit S/N: 0002

. Temp Xducer Filter Circuit Assy
P/N 303-216 SIN 0002

Printed Wiring Board
PIN 303-217 SIN 2294-0203

, Encoder Printed Wiring Board Assy

PIN 21664 SIN 0002

Printed Wiring Board
PIN 21665 SIN 2394-05-01

Phototransistor

PIN 565304-1 CR1 -
CR2

CR3 -

CR4 -

CR5 -

SIN 042

SIN O4O

SIN O45

SIN O56

SIN 054

. LED Printed Wiring Board Assy
PIN 21774 SIN 0002

Printed Wiring Board
PIN 21775

LED

PIN 565305-1 DS1

DS2

DS3

DS4

DS5

35 SouthServiceRoad. Plainview,NY 11803
TEL: 516-694-6700. FAX:516-694-6771

SIN 141

SIN 158
SIN 218

SIN 187

SIN 221
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/ EROFLEX
LABORATORIES 35 South ServiceRoad. Plainview,NY 11803

TEL: 516-694-6700. FAX:516-694-6771

Serialization - NASA SXl Motor/Encoder

Part N°-: 16187

Unit S/N: 0003

° Temp Xducer Filter Circuit Assy
PIN 303-216 SIN 0003

Printed Wiring Board
PIN 303-217 SIN 2294-0301

. Encoder Printed Wiring Board Assy

PIN 21664 SIN 0003

Printed Wiring Board
PIN 21665 SIN 2394-11-01

Phototransistor
PIN565304-1 CR1

CR2

CR3

CR4

CR5

. LED Printed Wiring Board Assy
PIN 21774 SIN 0003

Printed Wiring Board
PIN 21775

LED

PIN 565305-1 DS1 -

DS2 -

DS3 -

DS4 -

DS5 -

- SIN 036

- SIN 037

- SIN 038

- SIN 048

- SIN O49

S/N 235

SIN 240

SIN 418

SIN 430

SIN 420
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.TEST HISTORY LOG

(a) RECORDED MEASUREMENTS

All measurements made during testing are recorded in ATP 20049 -

DS data sheets and are included in this log.

(b) TEST SUMMARY

The motor/encoder (henceforth referred to as the UUT) test

sequence began with a baseline functional eval uat ior_, which

demonstrated that the motor satisfied the operating torque,

cogging torque, winding resistarlce, and mechanical requirements
of SOW. IrK addition, the encoder electrical requirements were

verified, as well as the alignment of the encoder outputs

relative to the motor shaft position. There were no discrepancies
observed in this portion of the test.

The UUT was then exposed to a number of environments, including
thermal vacuum, thermal cycling, random and sine vibration,

and n|echanical shock. During the thermal environments,

performance ,of the UUT under load was verified at specified

points in the cycles, as described irk ATP 20049. In addition,
the UUT was bench tested between the two thermal environments.

No atnomalies were observed during the thermal tests.

the

The vibration arKd shc.: k tests were performed by East-West
Technology Corporation, West Babylon, New York. The UUT was
delivered to, the lab irk a sealed vibration fixture irk order to

n,aintain the cleanliness levels required by the SOW. In addition,
a three ounce load was atta,:hed to the motor shaft. The

attachn_ent method of this load caused damage tc0 the shaft

and bearing during random vibration of S/N 0003 on April 28,1995,
and is described further irk NCR 00168.

The load attachment method was subsequently corrected, and

vibration of S/N 0002 began while 0003 was being repaired.
The performance of the UUT was verified at Aeroflex after each

environment was completed, as shown in ATP 20049. No additional
failures were noted.

The final test of the UUT was a repeat of the baseline functional
tests. Again, no anomalies were observed.

(c) UNACCOMPLISHED TESTS

This section is not applicable.

l



(d) RETEST STATUS

Serial number 0003 was retested after repair on June ],1995

according to the following paragraphs in ATP -20049 - DS:

] I COGGING TORQUE

1 2 OPERATING TORQUE

1 3 STALL TORQUE

3 1 ENCODER POSITION 1 AND OUTPUT VOLTAGE

3 2 ENCODER POSITION VERIFICATION

4 3 RADIAL DEFLECTION

No anomalies were observed, and environmental testing resumed.

(e) SPECIAL TESTING PROBLEMS

The major difficulty encountered during testing was in securing

the UUT inside the vibration fixture without causing damage to

the wires, shaft, and bearing. These fi×turing problems were

anticipated prior to vibration, with the exception of the

previously mentioned load attachment to the shaft.

(f) FAILURE AND CORRECTIVE ACTION DATA

Refer to NCR 00168 and Corrective Action Report M13640.



I
Postscript: The motors were tested for 12 VDC stall and _perating

torque as a result of a verbal request by NN____ineersband

was not officially incorporated in the ATP.This operating voltage

is a more stringent requirement on the motor performance, and

successful completion of these tests assures successful

performance at the 22 V operating point called out in the SOW.

S/N 0002 was tested for 12 V stall at the final functional test

and resulted in 8.5 oz-in stall torque ,less cogging torque.

S/N 0003 was tested for 12V operating and stall torque at both

the baseline functional and the final functional tests. The

final functional test results were :

6.5 RPM at 5.5 oz-in load

8.5 oz-in stall torque, less cogging torque

In addition, in Par. 1.2 of the ATP data sheets for S/N 0003

(rework ),the required operating voltage "22 VDC to 25 VDC"

was not crossed out. Instead, the phrase "Checked at 12 V"

was added and the test was performed at 12 VDC.

._ vbC_ .



APPLICATION

NEXl ASSY USED ON

REVISIONS

DESCRIPTION

DATE

APPROVE

ACCEPTANCE TEST DATA SHEETS
A'rP 20049
P/N 16187

STEP I,DTOR/ENCODER

DATA REVIEW AND APPROVAL:

AEROFLEX QUALITY ASSURANCE

DCAS

/ \

/.

,, i

000£

ALL PAGES ARE OF
ORIGINAL ISSUE

EXCEPT AS NOTED

UNUESS OYHEImRSlE $4qECIIFIIED
D_IIMNSIONS ARE IN iCNES

I"OLERANCI[ S :

FRAC DEC. ANG.

MATERIAL

ARX-11-85

ORIG. DATE
OF DWG.
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CHECKED

/ EROFLEX

CAGE CODE

88379 ATP
SCALE WEIGHT
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! , 'qF'_OUE _r!p OPEFAT_NG P'O_qT

! r,FTEN T TOPQUE

Cogging through three detent positions 0.25 oz-in r.in

I. ,2,,0 ,:,z-in.

4, / ,=-.=-,,,.
3. .,l,. J oz-in.

1.20PEPATING TORQUE

Motor r.=,tat_s 8 RPM rain when 4.8 pps at 22 VDC to 25 VDC is applied

with 5.5 oz-in load.

RPM

1, ? STALL TO_'Qf_

,-_2--1rl..... ntlF_iB'iUhl _t ")'_ VDC
/G

oz-i n

- Detent torque in I. I=

Stall torque /3._ oz-in

_.0 MOTOP ELECTRICAL CHARAZ'TEPISTICS

2.1 STEP ANGLE

v/
Motor lead #I" _ . .(+_ VDCI to motor lead #3 _RTN) cw rotation

m

7.5 +/- 0.75

degrees V '_

Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation t,/

7.5 +I-0.75 /
degrees

2,-' WTND!NG RESISTANCE AT 20 DEG C

I;'oom ambient temperature ,_,._I- d._g C:

Pesi,_tance between wires 1 and 3 _ ohms

Pesistance calculated for 20 degrees C _ _ ohms

77.6 ohms minimum

CAGE CODE

SCALE SHEET



000 Z

Pe_istance ,:a] ,.-ulated for 2l') degrees C

,:,hh,_ _

71.1
77.6 ,ohms minimum

-' 3 WINDING INDUCTANCE

Indu.-tance between wires I and 3 I_,0 niH

Inductance between wires 2 and 4 [_,Z) mH

These values are for reference on]y.

--:.4 TNSULATION PESISTANI':E AND DIELECTRIC STRENGTH POST-IMPREGNATION

Ti._ together rn,zit,:,_ lead_= 1 and 2, 2 and 4

2.4.1 INSULATION RESISTANCE

I00 VDC between 1,3 and 2,4

100 VDC between 1,3 and housing

100 VDC between 2,4 and housing

2.4.2 DIELECTRIC STRENGTH

125 VRMS between 1,3 and 2,4

125 VRMS between 1,3 and housing

125 VRMS between 2,4 and housing

I00 Megohms man

100 Megohms man

>/too
100 Megohms man

Megohms

Megohms

Megohms

_/.2_ microamps

100 microamps max leakage

_ microamps

100 microamps max leakage

_7 microamps

100 microamps max leakage

SIZE

A
SCALE

CAGE CODE

88379
REV.
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•"......<" rN:QDFF FJ.EL'TI:'!fA[ :IHAFAFTE'-.PISTI ,'_,,

"' I FNCODEP POS!TION '., AND OUTF'UT VOLTAGE

F"_,-.,der posit',,-,n t ._ ._rcording to Table 1 V/ ,: h e C k"

Output voltage acr:-.,ss bit 4 is 3.5 Vd,: rain at 4.e VDC rain
= n VDC V" ,:hec_; • . IYta ',;

3.2 ENCODEP POSITION VERIFICATION

Er,-c,d_r pc,siti,-,n -"thr,-,ugh 13 }s ac,-,-,rding to Table t / check eq.zZ

-I..'_ MOTOF'.'ENC:ODEP PHYSICAL rHAPACTEPISTIC.'£

.1.t C[ZE AND CONFIGURATION

Che,':k that cYiti,-al dimensions frou, MSFC drawing SXl-201 and Aeffoflex
d_aw_,_g 200-38 are satisfied . _.#/ ,:I_e,-h

v

4.2 WE IGHT

M,-,tor,'Er,,:oderwel gtlt

Lead wire weight

ff4,8: ounces

-- _ OURCeS

= /_,d_ ounces
15 ounces max

4. _..,PADIAL DEFLECTION

9.0 +/- (.3.1Ib f,.-,r,-_eapplied ,_n the shaft in

ac,:,-',rdanc_ with MSFC drawing SXT-201, Proof Load

D] agr an', O, O0/V inches

0.0015 inches max

SIZE CAGE CODE

A 88379
SCALE REV.



5.0 ENVIRONMENTAL TESTS

5.1 THERMA L VACUUM

5.1.1 AMBIENT TEMPERATURE AND PRESSURE

Connect AD590 temperature sensor to the trim

circuit in Figure 3. Record the output.

Calculate the ambient temperature :

mv output - 273 = temperature in degrees C

Verify step rotation cw from zero position
with wire # I (+ 22 VDC) and wire #3 (RTN)

Verify encoder output at step 4 in table I

Seal the vacuum container and remove from

the clean room.

5.1.2 THERMAL VACUUM FUNCTIONAL TESTS

5.1.2.10PERATIDN UNDER LDAD

11 VDC rain, 12.5 VDC max to the motor drive circuit.

5 VDC +/- 0.2 V to the encoder input wires.

a. Baseline, 25 degrees C recorder trace:

No interruptions in motor or encoder traces

3.5 V minimum encoder output

b. Cycle I, 50 degrees C recorder trace:

No interruptions in motor or encoder traces

3.5 V minimum encoder output

mv

_/ check

check

8//?S-

_f check

" /ll,

check

check _ / .

SCALE

CAGE CODE

88379
REV.



c. Cycle I, -40 degrees C recorder trace:

No interruptions n motor or encoder traces

3.5 V mlnlmum encoder output

d. Cycle 2, 50 degrees C recorder trace :

No interruptions in motor or encoder traces

3.5 V mlnlmum encoder output

check

J
ch_k__x"

P/ check

e. Cycle 2, -40 degrees C recorder trace :

No interruptions In motor or encoder traces

3.5 V mlnlmum encoder output

f. Cycle 3, 50 degrees C recorder trace :

No interruptions In motor or encoder traces

3.5 V mlnlmum _ncoder output

g. Cycle 3, -40 degrees C recorder trace :

No interruptions In motor or encoder traces

check

 h,ck Z 

check

_qeC - ,f ",:
r l,x/_d"

check

3.5 V mlnlmum encoder output

h. Final test, 25 degrees C recorder trace:

No interruptions In motor or encoder traces

3.5 V minimum encoder output

check _. Ii /

check

check

5.1.2.2 STALL OPERATION,THERMAL VACUUM

Disconnect the motor from the test circuit. Apply

200 ma through wires #I and #3 for 30 seconds.

Repeat according to paragraph 4.1.3.2 of the test procedure.

SIZE CAGE CODE

A 88379 ArP



a. Baseline, 25 degrees C recorder trace:

No interruptions in motor or encoder traces

3.5 V minimum en,:oder output

b. Cycle I, 50 degrees C recorder trace:

No interruptions in n_otor or encoder traces

3.5 V ndnimum en,:oder output

c. Cycle I, -40 degrees C recorder trace:

NO interruptions in motor ,or encoder traces

3.5 V minin_um encoder output

d. Cycle 2, 50 degrees C recorder trace :

No i,lterruptions in n_otor or encoder traces

3.5 V rr,lt_in'm_n, enc,:,der output

b//" c hec k

v'/ check

J
check_ _/_

/
check

J
c hec _/__.f_./__

L// ,-hec _

7;'#I

SCALE

CAGE CODE

88379
I REV.
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e. Cycle 2, -40 degrees C recorder trace :

No interruptions in motor or encoder traces
J check

3.5 V minimum encoder output

f. Cycle 3, 50 degrees C recorder trace :

No interruptions in motor or encoder traces

3.5 V minimum encoder output

b/ check

check

_/check_._.

g. Cycle 3, -40 degrees C recorder trace :

No interruptions in motor or encoder traces

3.5 V minimum encoder output

h. Final test, 25 degrees C recorder trace:

No interruptions in motor or encoder traces

3.5 V ndr_in'_urr_ encc, der output

5.2 THERMAL CYCLING TF T AMBIENT PRESSURE

5.2.1 PRE-THERMAL CYCLING PERFORMANCE TEST

check

J

chec k_._/_

f_chec k

7
C he,-_

,j"

._•:. I. I STALL TORQUE

6 oz-in minimum at 22 VDC ,, //_.. 3"" oz-in

- Detent torque in 1.1= _,] o7 ,_,
Stall torque /S, 2-oz-in

5.2. I.2 STEP ANGLE

Motor lead #I(+22 VDC) to motor lead #3 (RTN) cw rotation u//

7.5 +I- 0.75 v/
degrees

CAGE COOL

88379 AT'P 200 9

sc, . l"Ev e I



oi
Motor lead #2 (+22 VDC)to, motor lead #4 (RTN) cw rotation

7.5 +I-0.75 v.7
degr ees

5.2.1.3 ENCODER POSITION i AND OUTPUT VOLTAGE

Encoder position I is according to Table I

J
check

Output voltage across bit 4 is 3.5 Vdc min at 4.8 VD,C min

5.0 VDC max _/" check

5._. 1.4 ENCODER POSITION VERIFICATION

Encoder position 2 through 12 is according to Table I

5.2.2 OPERATION UNDER LOAD

v//chec k

5-p f fJ

II VDC min, 12.5 VDC max to the motor drive circuit.

5 VDC +/- 0.2 V to t_le encoder _tnput wires.

a. Baseline, 25 degrees C recorder trace:

No interruptions in motor or encoder traces

3.5 V _inimu_, en,:od¥ outpL_t

b. Cycle I, 50 degrees C recorder trace:

No interruptions in motor or encoder traces

3.5 V minimum encoder output

c. Cycle I, -40 degrees C recorder trace:

No interruptions in motor or encoder traces

3.5 V minimum encoder output

_/ cheek

:PU s
W/ check

U_ check

J check

SiZE

A
CAGE CODE

88379 ArP , oo 9 bs
SCALE
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d. Cycle 24, 50 degrees C recorder trace :

No interruptions in motor or encoder traces

3.5 V minimum encoder output

e. Cycle 24, -40 degrees C recorder trace :

No interruptions in motor or encoder traces

3.5 V minimum encoder output

f. Final Test, 25 degree C recorder trace :

No interruptions in motor or encoder traces

3.5 V minimum encoder output

5.3 VIBRATION AND SHOCK

V/_check
ii

/

J check

L// check

5.3.1 SINE VIBRATION

Date(s_ perforated

Visual Inspectic,n

5.3.1.1 STALL TORQUE

6 oz-in mini_,um at 22 VDC I_'(_ oz-in

- Detent torquf.in I.1= -_._

Stall torque /_'*7 oz-in
5.3. I.2 STEP ANGLE

/Motor lead #I(+22 VDC) to motor lead #3 (RTN) cw rotation

7.5 +/- 0.75 7
degrees

CAGE COOE

88379 ATP 20o_q _._
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Motor lead #2 (+_ VD__ to motor lead #4 (RTN) cw rotation

7.5 +/-0.75

degrees

5.3.1.3 ENC:ODER POSITION I AND OUTPUT VOLTAGE

En,-oder position I is according to Table I

J

v/,: he,: k

Output voltage across bit 4 is 3.5 Vdc min at 4.8 VDC mm_n
5.0 VDC ma× v" check

5.3.1.4 ENCODER PO_ITIO N VERIFICATX_,N

Encoder position 2 through 12 is according to Table 1

5.3. '_=RANDOM VIBRATION

Date(s) performed

Visual Inspection

/

.:,._'.I STALL TORQUE

6 oz-in minimum at _ VDC

5.3.2.2 STEP ANGLE

II,0 oz-i n

- Detent torque in 1.1= ._._ o_-/a

Stall torque /f. 7 oz-in

Motor lead #I('+22 VDC) to motor lead #3 (RTN) cw rotation _J

7.5 +/- 0.75

degrees

Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation .__

7.5 +/-0.75

degrees

CAGE CODE

88379 ATP .2ooqq ]_¢

!"._ I



b

5.3.2.3 _NCODER POSITION I AND OUTPUT VOLTAGE

Encoder position I is according to Table I
v// check

Output voltage across bit 4 is 3.5 Vdc min at 4.8 VDC min
5.0 VDC max V I check

5.3.2.4 ENCODEP POSITION VERIFICATION

Encoder position 2 through 12 is according to Table 1

5.3.3 MECHANICA_ SHOCK

Date(s) performed

Visual Inspection

check .

5.3.3. I STALL TORQUE

oz-in minimum at 22 VDC

_ '_ "'._TE_ ANGLE.-, j ....

M',tCF l_ad #I ,._ VDCi to motor lead #3 (PTN) cw rotation

7.5 +I- 0 "5

degrees

Motor lead #2 '*;"- VDC) to motor lead #4 (RTN) ,:w rotation "_

7.5 +I-0,75

degrees

/_ oz-in

- Detent torque in 1.1= .2_3 _ • '-_

Stall torque /5---7 oz-in

06.if.¢i

5.3.3.3 ENCODER POSITION I AND OUTPUT VOLTAGE

Encoder position I is according to Table I
J

check

Output voltage across bit 4 is 3.5 Vdc min at 4.8 VDC m_in
5.0 VDC ma× _" check

SCALE

CAGE CODE

88379 ATP 200V. @

REV, SHEET



5.3.3.4 ENCODER POSITION VERIF!_ATION

Encoder position 2 through 12 is according to Table I
J

check

5.3.3.5 DIeLECTRiC STRENGTH

100 VRMS between 1,3 and 2,4

100 VRMS between 1,3 and housing

100 VRMS between 2,4 and housing

_s?._ microamps

I00 microamps max leakage

_-_- microamps

100 microamps max leakage

_?_ microamps

100 microamps max leakage

OE/_.,

5.4 FINAL FUNCTIONAL TEST

5.4.1 TORQUE AND OPERATING POINT

5.4.1.1 DETENT TOROLE

Coggi,lg through thr_.e detent positi,:,r_s0.25 oz-in rain

I. _E oz-in.

2. _,_ oz-in.

3. _ .i_ oz-in.

5.4.1.2 OPERATING TORQUE

Motor rotates 6 RPM min when 4.8 pps at 22 VDC to 25 VDC is applied
with 5.5 oz-in load. /_

RPM

5.4.1.3 STALL TORQUE

6 oz-in minimum at 22 VDC _' ' oz-i n

- Detent torque in_ I.1= 2,5 _

Stall torque /'J_L_ oz-in

CAGE CODE

88379
SCALE REVI

ATP bJ



5.4.2 MOTOR ELECTRICAL CHARACTERISTICS

5.4.2.1 STEP ANGLE

Motor lead #I(i+22 VDC) to motor lead #3 (RTN_ cw rotation

7.5 +/- 0.75

degrees

Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation

5.4.2.2 WINDI_. RESISTANCE AT 20 DEG

Room ambient temperature _?d

i

Resistance between wires I and 3

7.5 +/-0.75

degrees

deg C

g/. 7 ohms

Resistance calculated for 20 degrees C _70" / ohms

77.6 ,._hm_minimum

F'e__tstanre betwee,_ wi,es " at_d 4 _._.0 ohn',s

77, t_ ,_nkls li nimtim

.,.-,. 2.? WINDING INDUCTA_CE

Tndu,:tance between wires ! and 3 /_?' 7 mH

Inductan,:e between wires 2 and 4 i_'_ mH

These values are for reference only.

f

SCALE

CAGE CODE

88379
REV,
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5.4.3 ENCODER ELECTRICAL CHARACTERISTICS

5.4.3.1 ENCODER POSITION I AND OUTPUT VOLTAAF

Encoder position I is according to Table I
J

c hec k

Output voltage across bit 4 is 3.5 Vdc min at 4.8 yDC min
5.0 VDC max V check

5.4.3.2 ENCODER POSITION VERIFICATION

Encoder position 2 through 12 is according to Table I
J

check

5.4.4 RADIAL DEFLECTION

9.0 +/- 0.11b force applied on the shaft in

accordance with MSFC drawing SXI-201, Proof Load
Diagram

/0 - ,_._S----

S

,7..:o_-:d



APPLICATION

NEXT ASSV [ USED ON

REVISIONS

OI[SCRIPTION DATE

,JAY/T/A L. R_I._ AI.¢E

ACCEPTANCE TEST DATA SHEETS
ATP 20049
PIN 16187

STEP MOTOR/ENCODER

DATA REVIEW AND APPROVAL:

AEROFLEX QUALITY ASSURANCE

AEROFLEX

ALL PAGES ARE OF
ORIGINAL ISSUE

EXCEPT AS NOTED

OTNEIIr_S_E SPECIFIED

ALL I_MENSIONS ARE IN III_.NE f,
TOLE ItANCE S

FRAC. DEC. ANG.

MATERIAL

FINISH

OOOJ

ORIG. DATE
OF DWG.

DRAWN

CHECKED

SCALE

CAGE CODE

88379 ATP ._I_I(9 _)_

WEIGh-IT



I. _, DETENT TOt:"OL!E

Cogging tllr.ough three detent positions 0.25 oz-ln r.in

2. 1- ? o:-i n.
3. l- _ oz-i n.

!.2 OPERATING TOROUE
J_. /Z.

Mc,tor r.-.tates 6 RPM rain when 4.8 pps at_VDC to_VDC is applied

w_th 5.5 oz-in load, _",_'I RPM

. .:. STALl. TFI_PQUE

6 ,-.,z-in n',i_Ir,,ur, at 22 VDC /-_" -_" o=-in

- Detent torque ir_l.1=

Stall torque /3 "/ oz-in

2,0 MOTOr' ELECTRICAL CHARAI'_TEPISTICS

2. I STEP ANGLE

Motor lead #1r+om,_. VDC:: to motor lead #3 (RTN). cw rotation t./

7.5 +/- 0.75

degrees

Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation J

7.5 +/-0.75

degrees 11/

2.2 WINDING RESISTANCE AT 20 DEG C

_',:,on, ambiet_t temperature I?_.._ d_g C.

Resistance between wires 1 and 3 _'_ ohms

Resistance calculated for 20 degrees C _l._ ohms

77.8 ohms minimum

SIZE CAGE CODE

A 88379 ,4-rp
SCALE REV. SHEET



 o03

_'esistan-e :alculated for 2A degrees C _/-_ ohms
77.6 ohms minimum

2.3 WINDING INDUC:TANCE

Indu,-tance between vires I and 3 /_'_ mH

Indu,:tan,:ebetween wires 2 and 4 _ /_.0 mH

These values a.re for referen,:e only,

2.4 THSULATION PESISTANCE AND DIELEC:TPIC STRENGTH POST-IMPREGNATION

Tie t-,g_.theK motor leads I and 3r w and 4

2.4.1 INSULATION RESISTANCE

l(i.]VDC between 1,3 and 2,4

100 VDC between I,-,and housing

100 VDC between 2,4 and housing

2.4. ==DIELECTRIC STRENGTH

125 VRMS between 1,3 and 2,4

135 VRHS between 1,3 and housing

125 URMS between 2,4 and housing

_/_'I_ Megohms

100 Megohms min

100 Megohms mira

7/d' O
I00 Megohms min

Megohms

Megohms

_-_ microamps

i00 microamps max leakage

"_ 5" micr oamps

100 microamps max leakage

_ microamps

100 microamps max leakage

SIZE

A
CAGECODE

88379
SHEET ,_SCALE REV.



'.('.F_r ODFF' EI.ErTPICAt.. :THAF'AFTEPI'-,_IL'5..,

3. J ENC:ODEP POSITION i AND OUTPUT VOLTAGE

F,_,-r,d_r p,-,stti,-,_ t _s a,-cording t,-, Table 1

J
check

Output voltage a,:r,:,._sbit 4 is 3.5 Vdc rain at 4.8 VDC rain

.5.0 VDC _,a',. I/ check:

.'3.2ENCODEP POSITION VEPIFICATION

En,-c,der positi,-,t_2 through i2 is according to Table I

-I..? MOTO;'/ENCODE_' PHYSICAL CHARACTEPISTICS

check

4. t ST.ZE AND L':ONFIGUPATION

Check that ,-rlti,fal dlmensiot_s from MSFC drawing SXI-201 and>_roflex
drawing 200-38 are satisfied " check IK

4. '"WE !GHT

M,-,tor,.'En,-,.-,derwel ght

Lead wire weight

,f4,¢ ouoo.
-t,_' ounces _,_.4f

!._, 0 ounc es
15 ounces max

4.?, PADIAL DEFLECTION

•?.n +/.- 0.! Ib force -_pplied on the shaft in

-_,-,-ordan,:_with MSFC drawing SXI-201, Proof Load

D_ agrat,', 0"00/_ inches

0.0015 inches max.

SIZE CAGE CODE

A 88379
SCALE



1.0 TORQUE AND OPERATIN G POINT

i.I. DETENT TORI_MJE

Cogging through three detent positions 0.25 oz-in mln

1. _'_ oz-in.

2. /.5" oz-In.
3. R -0 oz-i n.

i.2 OPERAT_N_TORr:UE

Motor rotates 6 RPH min when 4.B pps at 22 VDC to 25 VDC is applied
with 5.5 oz-in load.

1.3 ST_ T_

6 oz-in minimum at 22 VDC IS "_ oz-in

- Detent torque in 1.1- _'_-

Stall torque 13-,_ oz-in

2.0 MOTOR ELECTRICAL CH_RACT.ERISTICS

2.1 STEP ANGLE

Motor lead #I(+22 VDL

Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation
7.5 +1-0.75
degrees

to motor lead #3 (RTN) cw rotation L_

7.5 +/- 0.75

dogr_s

d
1

2.2 WI_I_ _SIST_E AT 20 DEe C

Room ambient temperature _ deg C

Resistance between wires 1 and 3 _'_, / 0_ms

Resistance calculated for 20 degrees C ///,_ohms

77.E oils mlnimum

o_,. o/.

SCALE

CAGE CODE

88379 Are



o OO S R_ T6-_ r"

I/0,¢ _old_

Resistance between wires 2 and 4 " O? <>E"

Resistance calculated for 20 degrees C

8 2.3 WINDING INDUCTANCE

Inductance between wires 1 and 3 /_0

Inductance between wires 2 and 4 /_.0

These values are for reference only.

ohm_

_.0 _ms
77.E ohms minimum

mH

mH

/

O&-o_. qJ

2.4 INSULATION RESISTANCE AND DIELECTRIC STRENGTH POST-IMF_BNATION

Tie together motor leads I and 3, 2 and 4

-_ 2.4.1 _N_IJLAT_ON I_S]_STANC!_

100 VDC between 1,3 and 2,4

100 VDC between 1,3 and housing

100 VDC between 2,4 and housing

2.4.2 D_ELECTRIC STRENGTH

12>5VRMS between !,3 and 2,4

125 VR_S between 1,3 and housing

125 VRMS between 2,4 and housing

I00 Megohmm sin

,>I M°g ,.s
I00 Megohms sin

I00 Megoh_s min

Megohms

_-_ microaJ4_s
100 microaps _x leakage

microa_m
I00 microaMps max leakage

"2_'_ microaaps

I00 microbes max leakage

SCALE

CAOE

88379

I REV



wo_,_ oo/_,

3.0 ENCODER ELECTRICAL CHARACTERISTIC S

3._ ENCOOERPOSITZON i AND _T_T V_.TA_

Encoder position 1 is according to Table 1 c// check
J

Output voltage across bit 4 is 3.5 Vdc min at 4.8 VDC min
5.0 VDC max t// check

3.2 ENCODER POSITION VERIFICATION

Encoder position 2 through 12 is according to Table I V/ check

4.0 MOTORIENCODER PHYSICAL CHARACTERISTICS

4.1SIZ_ AND _ONFIGi_ATION

Check that critical dimensions from MSFC drawing SXl-IK)l and_eroflex ,C7/_
drawing 200-38 are satisfied V" check

4.2 WEIGHT

Motor/Encoder weight

Lead wire weight
ou.ces

_. J ounces
12,, ,.3 ounces

15 ounces max

4.3 RADIAL I]_FLECTION

9.0 +I- 0. IIb force applied on the shaft in

accordance with MSFC drawing SXI-201, Proof Load

Diagram 0, OC// inchos

0.0015 _nches max

SCALE

OAGE OODE

88379
REV.
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5.0 ENVIRONMENTAL TESTS

5.1 THERMAL VACUUM

5.1.1 AMBIENT TEMPERATURE AND PRESSURE

Connect AD590 temperature sensor to the trim

circuit in Figure 3. Record the output. mv

Calculate the ambient temperature :

mv ,output - 273 = temperature in degrees C ,22

Verify step rotation cw from zero position
with wire # I (+ 22 VDC) and wire #S (RTN)

J
check

Verify encoder output at step 4 in table I l,/_ check

Seal the vacuum container and remove from
the clean room.

5.1.2 THERMAL VACUUM FUNCTIONAL TESTS

_,.I.2. I OPERATION UNDER LOAD

!I VDC min, 12.5 VDC: max to the motor drive circuit.

5 VDC +/- 0.2 V to the encoder input wires.

a, Beseline, 25 degrees C recorder trace:

N,:,interruptions in motor or encoder traces

3.5 V minimum encoder output

che c k

J check

b. Cycle I, 50 degrees C recorder trace:

No interruptions in motor or encoder traces

3.5 V minimum encoder output

J
chec k

_/check

SCALE

CAGE CODE

88379
I REV.
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c. Cycle I, -40 degrees C recorder trace:

No interruptions n motor or encoder traces

3.5 V mlnlmum encoder output

d. Cycle 2, 50 degrees C recorder trace :

No interruptions in motor or encoder traces

3.5 V mlnlmum encoder output

e. Cycle 2, -40 degrees C recorder trace :

No interruptions in motor or encoder traces

3.5 V mlnlmum encoder output

f. Cycle 3, 50 degrees C recorder trace :

No interruptions In motor or encoder traces

3.5 V mlnlmum e_Icoder output

g. Cycle 3, -40 degr÷es C recorder trace :

No interrupt ons i,_motor or encoder traces

3.5 V minimum encoder output

h. Final test, 25 degrees C recorder trace:

J

J

J

J

check

check _;_'/_

check

Jcheck

-_" check

No interrupt ons in motor or encoder traces

3.5 V minimum encoder output

5.1.2.2 _TA_L OPeRATION, THERMAL VACUUM

Disconnect the motor from the test circuit. Apply

200 ma through wires #I and #3 for 30 seconds.

Repeat according to paragraph 4.1.3.2 of the test procedure.

m



S

a. Baseline, 25 degrees C recorder trace:

No interruptions in motor or encoder traces

3.5 V minimum encoder output

b. Cycle I, 50 degrees C recorder trace:

No interruptions in motor or encoder traces

3.5 V minimum encoder output

c. Cycle I, -40 degrees C recorder trace:

No interruptions in motor or encoder traces

3.5 V minimum encoder output

d. Cycle 2, 50 degrees C recorder trace :

No interruptions in motor or encoder traces

3.5 V minin'_un,encoder output

/

J

J

J

SCALE

CAGE CODE

88379
I REV.
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e. Cycle 2, -40 degrees C recorder trace :

No interruptions in motor or encoder traces

3.5 V minimum encode, output

f. Cycle 3, 50 degrees C recorder trace :

No interruptions in motor or encode, traces

3.5 V minimum encoder output

g. Cycle 3, -40 degrees C recorder trace :

J

S

t_

J

S

L/

J

check

No interruptions in motor or encode, traces

3.5 V minimum encode, output

h. Final test, 25 degrees C recorder trace:

No Inter_uptions in motor or en:oder traces

3.5 V n',;_Tin,u._ em:oder c,utput

THERMAL CYCLING TEST AMBIENT PRESSURE

check

C h e c k

5,2.1 PRE-TH_RMAL CYCLING PERFORMANCE TEST

5.2.1.1 STALL TORQU E

6 oz-in minimum at 22 VDC /__,0 oz-in

.I- S- Detent torque ioJl
Stall torque /_ oz-in

5.2.1.2 STEP ANGLE 12r5_I_:_' _//_/?f

Motor lead #1(+22 VDC) to motor lead #3 (RTN) cw rotation

7.5 +I- 0.75

degr_s



J
Motor lead #2 (+22 VDC)to motor lead #4 (RTN) cw rotation

7.5 +I-0.75

degrees v/

5.2.1.3 ENCODER POSITION I AND OUTPUT VOLTAGE

Encoder position I is according to Table I J check

Output voltage across bit 4 is 3.5 Vdc rain at 4.8 VDC rain

5.0 VDC max J check

5.2.1.4 ENCODER POSITION V_RIFICATION _/_?/ef

Encoder position 2 through 12 is according to Table I _ check

5.2.2 OPERATION UNDER LOAD

11VDC min, 12.5 VDC max to the motor drive circuit.

5 VDC +/- 0.2 V to the encoder i_put wires.

a, Baseline, 25 degrees f" recorder t_ace:

No interruptions in motor or encoder traces

3.5 V rr,inin_un, encoder output . .//
SrA L_ FE_ _ 0 K

b. Cycle I, 50 degrees C recorder trace:

No interruptions in motor or encoder traces

3.5 V minimum encoder output

5rA u_ TE 5T _

C. Cycle 1, -40 degrees C recorder trace:

No interruptions in motor or encoder traces

3.5 V minimum encoder output

check

check _/-u/? J_

f/ check

_" check



d. Cycle 24, 50 degrees C recorder trace :

No interruptions in motor or encoder traces
V /

check

3.5 V minimum encoder output

e. Cycle 24, -40 degrees C recorder trace :

J check _

No interruptions in motor or encoder traces

3.5 V _dnimum encoder output

f. Final Test, 25 degree C recorder trace :

No interruptions in motor or encoder traces

check

J
check: O_Z',_,

J
check

3.5 V minimum encoder output

5.3 VIBRATION AND SHOCK

check

._.3.I SINE VIBI_ATION

DateKsi: perfc,r_,ed

Visual Inspe,-ti,-_,.

5.3.1._ STALL TOROUE

E ._-,z-inrdnlmt.m',at 22 VDL': Io(?.51 oz-in

- Detent torque in 1.1= /_ 2--3_-
Stall torque /_ oz-i n

5.3. I.2 ST_P ANGLE 16_ 0 --z_#_/.6_//_J _

v/
Motor lead #I(+22 VDC) to motor lead #3 (RTN) cw rotation

I

7.5 +I- 0.75

degreos

A 88379 oodq



0_0 3

Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation J

7.5 +/-0.75
J

degrees

5.3.1.3 _NCODER PQSIT IQN I AND OUTPUT VOLTN_E

Encoder position I is according to Table I •i/ check

Output voltage across bit 4 is 3.5 Vdc rain at 4.B Vl}C/mln
5.0 VDC max / check

5.3.1.4 ENCODER POSITION V_RIFI_ATION

Encoder position 2 through 12 is according to Table 1

5.3.2 RANpOM VIBRATION

Date(s) performed

Visual Inspection

5.3.2,1 STALL TOROUE

6 oz-in minimum at 22 VDC

5, 3.2.2 STEP ANC_.E

J
c heck

/[,.F o,-in
- Detent torque in 1.1= 2-3-

Stall torque /_-(P oz-in

J
Motor lead #I<+22 VDC) to motor lead #3 (RTN) cw rotation

7.5 +/- 0.75

degrees

Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation

7.5 +1-0.75 /
degl, eem

SCALE

CAGECOOE / " :

88379 Are
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5.3.2.3 _NCODER POSITION 1 AND OUTPUT VOLTAGE

Encoder position I is according to Table I check

Output voltage across bit 4 is 3.5 Vdc min at 4.8_min

5.0 VDC max ch_

5.3.2.4 ENCODER POSITION VERIFICATION " _/2-C//PJ f

Encoder position 2 through 12 is according to Table 1 check

5.3.3 MECHANICAL SHOCK

Date(s) performed

Visual Inspection

5.3.3. I STA6L TORQUE

6 oz-ir minimum at _ VDC

5......_ STEP ANGLE

/Y, 0 oz-in

• 1= 2-f- Detent torque in_ 1
Stall torque ,/5-_ oz-in

Motor l_ad #1_+22 VDC) to motor lead #3 (RTN) cw rotation /

7.5 +/- 0.75

degrees /

J
Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation

7.5 +1-0.75
degrees

5.3.3.3 ENCODE R POSITION _ AND OI.ITPUTVDLTAG_

Encoder position 1 is according to Table I
/

check

Output voltage across bit 4 is 3.5 Vdc min at 4.8 V_min
5.0 VDC max check

SCALE

OAGE CODE

88379 A'T'P 200q. °1
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5.3.3.4 ENCODER POSITION V_RIFICATION

Encoder position 2 through 12 is according to Table 1
J

check

5.3.3.5 pIELECTRIC _TREN_TH

100 VRMS between 1,3 and 2,4

100 VRMS between 1,3 and housing

I00 VRMS between 2,4 and housing

5.4 FINAL FUNCTIONAL TEST _//-_/Pf

52 microamps

100 microamps max leakage

2/ mlcroamps

100 microamps max leakage

22 microamps

100 microamps max le@kage

5.4.1 TORQUE AND OPERATING POINT

5.4.1.1 DETENT TORQUE

C,:,ggi_'_g_F,_ :,_/gh three detent p,-_sitions 0.25 oz-in min

I. 2. s_ _-i n.
2. /, ip _z-i n.

3, _, _" oz-in.

5.4.1.2 OPERATING TORQUE /_

Motor rotates 6 RPM min when 4.B pps at _ VDC to_W_ VDC is applied

with 5.5 oz-in load. '_'_" RI_

5.4.1.3 STALL TORQUE IZ

6 oz-in minimum at/_VDC II,0 o,-i - 2.S"
- Detent torque in 1.1-
Stall torque _.5" oz-in

/

(--



5.4.2 MOTOR E_ECTRICAL CHARACTERISTICS

5.4.2, I STEP ANGLE

t/
Motor lead #I(i+22 VDC) to motor lead #3 (RTN) cw rotation

7.5 +/- 0,75

degr_s L/
1

Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation [/

7.5 +/-0.75

degrees L/

5.4.2.2 WINDING RESISTANCE AT 20 DES

Room ambient temperature _0 deg C

Resistance between wires I and 3 00/._

Resistance calculated for 20 degrees C

Resistance between wires 2 and 4 _,0

Resistance calculated for 20 degrees C

ohms

_I,4 ohms
77.6 ohm_ minimum

ohms

_'_)oh.,s
77.6 ohms minimum

5.4.2.3 WINDING INDUCTANCE

Inductance between wires I and 3 /_/_-J"mH

Inductance between wires 2 and 4 /_-7 mH

These values are for reference only.

SC_UE

CAGE CODE

88379
I REV.
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5.4.3 ENCODER ELECTRICAL CHARACTERISTICS

5.4.3.1ENCODEP POSITION I AND OUTPUT VOLTAGE

Encoder position I is according to Table I check

Output voltage across bit 4 is 3.5 Vdc min at 4.8 VDC min
5.0 VDC max V check

5.4.3.2 ENCOpER POSITION V_RIF]_AT_ON

Encoder position 2 through 12 is according to Table I _/ check

5.4.4 RAOIAL DEFLECTION

9.0 +/- 0. IIb force applied on the shaft in

accordance with MSFC drawing SXI-201, Proof Load
Diagram

m-
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EAST-WEST TECHNOLOGY COI_.

119 Cabot Street

West Babylon, NY 11704
(516) 420 0530 * Fax (_16) 420 8067

LETTER OF CERTIFICATION

Prepared For: AEROFLEX LABORATORIES, INCORPORATED
35 South Service Road

Plalnvlew, New York 11803

This is to certify that items listed herein were subjected to Random Vibration, Sine
Vilaration, and Pyroshock testing in accordance with the Aeroflex Laboratories

Acceptance Test Procedure 20049, Revision B, as required by the referenced Purchase

Orders. The test items were subjected to all of the tests In each of the 3 orthogonal
aX,%S.

Test Results: No damage or deterioration of the test items was noted during
or upon completion of the referenced testing,

Te_st Specimens: Motor/Encoder Assembly - 16187, Serial number 0003

(Subjected to Random Vibration only)

Motor/Encoder Assembly - 16187, Serial number 0002
(subjected to all tests)

Motor/Encoder Assembly - 16187 Test Fixture (subjected to
Survey only using Random Vibration profile)

Ev_q Job No.: 836318286

Purchase Order NO.; 10901 and 99693

Te.=;tCompletion Date: 26 June 1995

qCE_,TWIED BY :

Certificate No.: 8363.CRT

Certificate File No.: 8363.CRT Disk 143

Certificate Issue Date: 19 July 1995

i

.R. Borrell[, Quality Jummmc¢ MBaSet
EAST-_ST TECRNOLOGY

CertLt_cateNo. 7553--N
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....! Operator.MOTE: IT# Of ComponentsMust Be RecordedOn Traveler. __I_....J "" _"/_"-_---._------

25!InspectA,XDyM+_3oo..3A-21CertifiedInspector .-I...... - _;--_....

30 InstallAnd SolderC1 By CertifiedOperator.Mark The + Lead Of The TwistedPair
....i --l-.............. JE-!___-_

351 Inspect ARX By Certified Operator ( " _-/op"

__40 Functional Test Per ATP-20049 ...."/ _-/<_'_ . .

90 Clean Per NHB5300.4(3A-2) ........

55 Inspect ARX / /_--_[_---__

::ii'GovernmentSource Inspection I ______,:_J_:____.___-!_
.... Mask ESDPer 303-215 .___/_ .L[/6__/f2_..____.___

80 ConformaI Coat Per 303-216 Note 6 _ I V__/<_¢"........................................ /_ ..... -_x___

9oUnmaskESD _ P ]YL1_+=:_?-_-+___
::5_............_+_o___+::_:____':::::::::::::::::::::::::::::::::::::L-..........s---____[-_--+-,.....,_,+____,--.__+__+._+....
tO0 VacuumBake And HandlePer 5-296-0 .

TimeIn,I',,_ DateIn,,/_I.,- . .
Time Out" _/_+,,/ Date Out: t. 3_/_,+r" ' / _'+/ +_.............-_++......................._+,_ . - .___+___._

llO CAUTION:All OperationsAfter VacuumBake To Be PerformedPer 500-29-9Note 14.

:_-I,n+._, ......--t---;+--t-_____
_l_L_tI Stock.To NHA 200-89

I-- I

REWORK/REPAIR:I) APPROVALSI6NATURE

................+___................................................._____L-_..__
INSPECT:4)

...................................................................

DATE '-AEROFLEXLABORATORIESINC.

.+--+/_'-+_/_',,+"ECNm= lENS:
__+,_s_,_....... t---
' ,'-:.,"-,,.MF6: IDA:

__. ......... __I 0T-303-215 REV:A

&_X:'_' DATE: 6120194-[ SHEET: t
_ _'_-_ I................. J-..............



p/_N,.J°i: /J6YC',___/_'_3___

303-2!6

IOTY: . IREV:81
O/RRAW[NGSREQUIRED

USED ON: DATE ISSUED: _//'_
./

OESC:PW ASSY TEMP XDCR FLTR PLANNER:/(_,_

S/N: ___,,_C_.,I(_)_ ESO SENSITIVE:IfES,Ciass

PROCEDURESREQUIREDSPECIFICATIONSREOUIRED PART NO

303-216 Rev:B
Rev:
Rev:

Rev: !Rev:
Rev: m

DATE DUE:

25

3O

^S_.OC,,,ED,^R,l,S,,,,REV,S,O,
,oI,_303-2'6 _EV.._

Unit Off fotaIQTY DATE SHORT

INHB5300.4(3A-2) I ........Rev:Rev:IATP-20049Rev: L.................i---------_4.........I_ .......

Rev:
Rev: I I_

o.... t......................'.................._........................... ]
OESCRIPTION

ffarkP.C.8oardPer 303-216Note 7

InstallAnd SolderComponentsExeptCl Per 303-216And NHB5300.4(3A-2)By Certified
Operator.NOTE: IT# Of ComponentsMust Be RecordedOn Traveler.

InspectARX By NHB5300.4(3A-2)CertifiedInspector

InstallAnd SolderCI By CertifiedOperator.Mark The + Lead Of The TvistedPair

InspectARX By CertifiedOperator

FunctionalTest Per ATP-20049

50_ Clean Per NH85300.4(3A-2)

::!!1,!!!L;c:!:!!!2:2:-i...........................................................
65 fiovernmentSource Inspection

70 Mask ESOPer 303-216

80| ConformalCoat Per 303-216Note 6

:!!1:!iiii!Z:2:::2222:22-22::_-_2222::2222:'
.A_t:z_ttLE[.......................................................................
1001 VacuumBake And HandlePer 5-296-0

Time In:S_.. Date In: _=6,)_¢"

Time Out: //,_'x Date Out: _s,/gq,"
..... 4

1101 CAUTION:All OperationsAfterVacuumBake To Be PerformedPer 500-29-9Note 14.
..... •

1151 Inspect
..... +

120 Stock.To NHA 200-89

__.._J

:Z:::::

I

:::Z:::

I

I

i

........../.L/____/___{_

!_______L'_L,_,b_[
i

L___=_L'/_':A,
L.......J..... Z
L_______L'!_:/%_
I I

L..... t .......
I

.___Z__?£__

I

P.cl0. 'zn._/4.-o',-,ot

_:; _;---_ ....... ,g._-_ .... e,_=......
................................................................ .----- ........... ......

.....................................................................INSPECT'.4) EN6._---'_--__ "-......................... 0T-303-216____ ___[REV:A.....



P/N:400-29-6 IDESC'ROTORASSEHBLY PLANNER:/_., ASSOCIATEDPARTLIST ANDREVISION

gTY' " REV' IN: <_ C) C3"_ ESDSENSITIVE:YES,Class No PL400-29-G

400-29-6 _ Rev.'_1:5-2e4-0 eev:^ ,IL-STD'454REg.9 I--- ..... t-- t
Ray: [%0-229 Rev:B FED-STD-209 _ | /
Ray: 15-258-0 Rev:B _ I----------- -T..... t-- .......
Ray: l%0-25! Rev'.JEC _ / /
Key: 15-296-0 Rev:A I-- ..... 4 =.... t---......
Rev: 5-I34-0 Rev:A.............. J................... J_ ___J__ J__ __.

J 20 VacuumBakeRotor HubPer Note 7.Of 400-29-6 |/'l= | Tile In: ,_:_ Date In. -T/#/-_LF I _Jic_.

I Ti.e0°t:_..o-o Date0.t.7/1_1_,r- , [,,,,r_,_

J 30 BondHagnetsTo RotorHubPer 400-29-5 Note4And 5-285-0 _ i I_'/_i(._ _1
[" 35 Inspect Per 4D0-29-6AndHIL-STD-454Req. 9 ! c_ ___ I

|" 50i VacuuaBakeAndHandlePer 5-296-0 _ . ] ' -
| TimeIn: '_:<T_ Date In: _'{_t 1<_/-) , i I *

75 6overnmentSource Inspection / _ _,_.¢_/_
eostock.ToNHAl_le7 _"_'._)

.,,m

!

REEORKIREPA[R:!)

2)

3)

INSPECT:'4)

'5)

APPROVALSI6NATLIEEOATE
4' ,r

AEROF1.EXLABORAT_IESINC.

ECN#: _:

0T-400-_-5 #eeV,A
OATE:6/07/94]SHEET:



IP/N:400-29-6 _ !OESC=ROTORASSENBLY

OTY: / IREV'_S/N" 0 (_o"_)

DRAWINGSREQUIRED PROCEDURESREQUIRED

400-29-6" _'Rev:_
REv:
Rev:
Rev:
Rev:
R_v:

5-284-0 Rev:A
%0-229 Rev:B
5-258-0 Rev=B
%0-25I Rev',_
5-296-0 Rev:A
5-1+4-0 gpwA

DATEISSUED: .P_'5"
PLANNER:

ESDSENSTTZVE:

sPEcIFICATIONSREQUIRED

NIL-STD-454REO.9
FED-STD-209

YES,Class__JNo

PUT

DATEDUE:

ASSOCIATEDPARTLIST kNOREVISION

IPL400-29-6 REV.,-IL_

Unit QTYTotaiOTY DATE SHORT

OP.!

10

i 20

30

35

40:

50

GO

65

75

80

DESCRIPTION

Clean Rotor HubPer 5-284-0

VacuumBakeRotorHubPerNote7 Of 400-29-6
Time In: _-:c_ Date In: 7/t/_4

TimeOut: 4'00 DateOut= "71f_t_4

BondHagnetsTo Rotor HubPer 400-29-6 Note 4 And5-285-0

Inspect Per 400-29-6 AndHIL-STD-454Req. 9

CoatRotor Per 400-29-6 NoteGAnd960-25l

VacuumBakeAnd HandlePer 5-2%-0

Time In: _'_ Date In' qlcT/gz)
TimeOut: DateOut: _(lc__

CAUTION:All OperationsAfter VacuumBakeTo De PerformedPer 500-29-9 Note 14.

Inspect

GovernmentSourceInspection

Stock. To NHA16187

ACCEPTED

1

t
I

,!

(

!
/

REJECTEDDATE BY

I! r

0

REgORKIREPAIR:

INSPECT=

_1)

!2)

3)

4)

5)

APPROVALSIGNATURE
/

DATE A_OFLEXLADORAT_IESINC,

ECNt: !EN6:

I_'G: Ok:

0T-400-21-6 IREV:A

gATE:G/07194! SHEET: I



Jol;/3{vo -D/_ ?" USEDon=
P/H;400-29-6 _IDESC; ROT_ASSENBLY

400-29-6

DRAHIN6SREOUIRED IPROCEDURESREOUIRED

_Rev._5-284-O Rev:A
Rev: %0-229 Rev:B
Rev: 5-258-0 Rev:B
Rev: %0-25[ Rev:_
Rev= 5-296-0 Rev:A
Rev: 5-134-0 Rev:A

DATEXSS_B=////i

PLANNER:__0

ESOSENSITIVE=JYES)CLass__l_

SPECIFICATIONSREQUIRED PARTNO

HIL-STB-454REO,9
FEB-STD-209

1

OP.|
tO Clean Rotor HubPer 5-284-0

DESCRIPTION

20 VacuumBakeRotor HubPer Note7 Of 400-,2_-6
Tile In: 4:00 Date In: "71#/¢_4_

Hie Out: _:¢_,_ DateOut: "71/_J74

30 BondHagnetsToRotor HubPer 400-29-6 Note4 And5-285-0

35 Inspect Per 400-29-6 AndHIL-STD-454Req, 9

40 CoatRotor Per 400-29-6 Note5 And%0-251

50 Vacuul9ak,t AndHandlePer 5-2%-0 , ,
Tile In.'Z_:_J Date In: tgJ'yl?q

Ti|e Out: _:CrO DateOut: _ll_l¢_4.

60 CAUTION:All Operations After VacuunBake ToBe Perforned Per 500-29-9 Note 14,

65 Inspect

75! 6overnunt SourceInspection

80: Stock. ToNHA16187

DATEDUE:

ASSOCIATEDPARTLIST ARORE1/[SION

PL400-29-5 REV,/A"_'..

Unit OTYTotalOTY BATE SHORT

! I

ACCEPTEDREJECTEDDATE BY

i

IL

f

/ 0

I

REWORE/REPAIR;I)

2)

3)

INSPECT'4)

5)

APPROVALS[6NkTUREDATE
I •

AEEOFLEXLABORkT_IESINC.

ECNI: EI_:

M'6: Ok=

0T'.-400-2_-6 _IA

6/07/94 ! SHEET: IDATE:



IT •

'_:
/

D.ILOH!NG'S.REQUIRED
II

LIEDON:5_-29-9

DE]_C:STATORCOE

IEV_c_ IN:

PROL_JRESE_!._

_ev:

Rev:

Rev:

Rev:

Rev:

5-1P.B-e Rev:B

_ Rev:A

Rev:

Rev:

Rev:

__ I55t_: _._
/

._:

EBI)SB_ITIVE',YE]_,glass_lNo
I

c_

i_IIX::IflTB)_ LIST_ _"VISIOIN

R.5_-2'_ IEV. C

Unit gTYTotalffTY_E SHORT

z

I

I

I_..RIPT!_

Rand.,_Stack,_e SlotSkew,La_nationsPer_-29-9

BondLa_nat!onsPer.°(-_-_I

Ins;ect

ineEtaterCorePer_-.._9-9IfNecessary

)! InsFect

[
I
!

I
I
| ..............

[ .........

CleanStatorCorePer5-!2B_

_izeBed_oatCorePer._Y_

RCI_OTEDRF.J'I_ll_I)

/

/

_qTE BY

V

t !_0_ or REPAIRINSTRUCTIONS

2)

))

At

OPF.I_TDRINACTION @NOUN. SIBN_IUI

I)ES:

_IB INC.

EI_. EI_:



!jnt:

i )!.k_$_.._QUI.REI) PROCEI)URESREQUIRe])

_eev',A<
Rev:
Rev:
Rev:

Rev:

Rev:

.....i.n#%TE!._LIEI):
PLoee4E!R:

SENSITIVE:

r'- ....

:_)ECIFIC_TIONSIBZOUIREB

.%0-_! Rev,J_ C---

_!_ Rev:B

5-_'_ Rev:R

Rev: [
Rev:

Rev: I

toRTNO

DATEP.E:

ASSOCInI'EDPP_TLl_l"AND1_q/ISlON

PLS_-L>9-9 REV.C

)UnitIITYToLalQTY _lIZ SHORT.

m,

DP m) IXiSCRIP!'IDN

• _'_t i,,,cnor,4"

--_1 *a,dp.--.

6_

70

MachineStatorCoreIfNecessaryPerNote6 Of 502-29-9

CleanCorePer5-128-0IfMachined

75 InspectIfMa_ined

I

I

i

S%ock.To _ 5@@-_P9-9

REJECTEDOnlE BY

q

/

2)

3)

A)

E}#O_or R_P_IRII_"TR!JL'T!ONS OPEIlqll)RIIG_ECTIOMPPPRI]_N_LSIB¢_ _TE rt]KP_ IJ_TORIE3 INC.

EDtl: BE:

It'S: _:

I_: GIBgl% | SHEET:
E

1



PlN:_--se-9 DF__BC:STATOR_RE PLO_INER:VE_

!).m_!.__QUI.REI) PROCEI)URES.REQmJ!,m-"__I..c:PEC!F!C.CIT!.nNSREOU!RE!) _RT ,NO

_.--_._9 _ev,,J( .%0-NI

!5-12B-e

15-_
I

I
r
l

Rev:

Rev:

Rev:

- Rev:

Rev:

ASSOCIAII_])PARTLI_ PM)REVISION

a-SiN_-Lw)--9 IEV. C

UnitQTYTotalQTY DATE _HORT

Rev_,_.
Rev:B
Rev:A
Rev:
Rev:
Rev:

_r

R_=ndolStack,_e SlotSkew,La.,':nationsPer_-29-9

I

. BondLa:!natlonsPer ?(-@-_!

(
I

5 1 Inspect ......

. M.achine_t__t:rCorePer._@'d.-29-9IfNecessary
|

/

,r_TE , _y

I
I .........

_( Inspect

Cle=_nSiat_.rCorePer5-1.__B--_
I
I

'_! :ijTL;_jI "'I:' , e ....i _ r'._, CorePer_.-_'P°-@
i _ . .. o.°

( (

[,L....

/
I

i

!)

im.

_)
I
I

14)
]

.REWO__r.REPAIRINSTRUCTIONS OPERATORINSPECTIONp_OpROV_SIBIIqTURE

OE._:

.l_-T_- __ ",'#/-_

I%ITE

i__,,.>.s,y

AF.I@JR._LABORATORI_INC.



M

(JOt."
I ""

0_:

L%_'_ON:5@@-_P9-9 !_ !b_ll_:

m m_.o@l__q:

PR@_]_._E3R_i_,_CiFICAT!ONS _l]UI._

_!_ Rev:B!
_ Rev'#%I

Revl I

iIkq._.hUE:
• P_SOC!AIIZDP_RTLIST_ I_'VISION

Rev:_

Rev:

Rev:

Rev:

Rev:

Rev:

ReY! I

Rev: I
I

I

OP.#! I)ESCRIPTION

'I
T_cne_'_

Ma_ineStatorCoreIfNecessaryPerNotsG Of5(_-_P9-9

7@ CleanCorePer_128_ If Na_ined

Inspe_IfMa_ined

I
I

"I
f

I

Stock.To _ _-_,29--9

........ l I

- I I

I

I I

I I

l ! I
I

#EL"_TE])REJECTED_TE BY

/

!

/

!

F_ZgO_Kor _IR IN_T_JCT!O_

13_'....
I'"



 EROFLEX
LABORATORIES

Serialization - NASA SXI Motor/Encoder

Part N-°: 16187

Unit S/N: 0002

o Temp Xducer Filter Circuit Assy
PIN 303-216 SIN 0002

Printed Wiring Board
PIN 303-217 SIN 2294-0203

o Encoder Printed Wiring Board Assy
PIN 21664 SIN 0002

Printed Wiring Board
PIN 21665 SIN 2394-05-01

Phototransistor

PIN 565304-1 CR1

CR2

CR3
CR4

CR5

SIN 042

SIN 040
SIN O45

SIN 056

SIN O54

. LED Printed Wiring Board Assy
PIN 21774 SIN 0002

Printed Wiring Board
PIN 21775

LED
PIN 565305-1 DS1

DS2

DS3
DS4

DS5

35 SouthServiceRoad. PlainviewNY 11803
TEL:5166946700. FAX:516-6946771

SIN 141

SIN 158

SIN 218

SIN 187

SIN 221



_O"a q_iO±

ULTRA-HfGH

PI=IECISION

MACH|NING

METFIOLOGY

LAB SERVICE

PBEI2;SION

MECHANICAL

ASSEMBLIES
w

BERYLLIUM

MACH=NING

i

t

• B G
v " •

___. i . i
INSTRUMENT CORP.

I CR0_SWAY$ PARK WEST. WDE3OBURY,L i, N, Y. 117_7 " r5161 921- 7340

• .L.-., _I'-'CATL: :JI-C0:-IPLrAN.P,E _,,_+

_',, Ae¢oflex 5ebore, t:.o_-ies, TnC,

.35, sout_ s e__vilc___q_Cd ....

=

!_-: r,j'.rI._L:r"lf: I_:

] i_ ] HI- -ilLit:.;._ _' ', ;._"3 ,';.'..: 1¼i IL[..I.:. ,j ?::l'..n."tin

;,zt<'l :- __.301-61 Cove,:

" ...... .....

I.')_Ai;_1 ;_GS ' .....
...."', '1.'=._, '_J_"rTFI I".3OF!_._[ _:: ;'_j -'r ' , _"r _Ll_O,u.. ::

0F_ ! ,3 S_ .; F'_'ED 7/2.]./94

• ':" -_._08 ...............

ALl .... THE FOi..i !?t';ll'a..i, _',;A'I'E.A-_,qL_ _ :._EF:Y_CE.]: -IEg"t: ::rJr.:CH:',SEI_ rK-.3f-I ,;ITH

,'4Fr,F,'.OF.g,lP,}'E..;:,_'_TC:Iq I_[IPI_3E_':,_

i':":'r ;-R 1,7'i.... T606_ Aluminum it

F.'Zt'..irfgH ..... J__._,-___U.lller_. & SO_" #Ifi'C ;.............
,,, r-,i_ #, ,.t.,_.TT I C,I',/AL_ " .... -.

'[l":":::'ct"f-ru1q _.111-¢}, FF.: ...... ._ C.'-INT;:,p_ '",!"ID [_[_;r D:%T_; P-,FtE DI,.'
........ , ,r, -', i;,_'" " ,'_

r,.:,,rl E I:'_: C._-.l".")l.lb'r. 'dU/'4LTTy EI'Jf-,TNEEF'2_N_. F_g't,'r.LL,_ ;"[-;E.; ,.,_. I_X...:i.j , C,lu

- TO'el HOBI 1)'0 X:17_-IO_l':ll;:;I ££:E1: _6t;T--OE-7nI"



lib ALLIEDDEVICESCORPORATION
2365 MILBURN AVENUE P.O. BOX 502 • BALDWIN, N.Y. 11510

Tel: 516-223-9 I00 FAX: 516-223-9 t 72

TO:
AEROFLEX LABS

CERTIFICATE OF COMPLIANCE

Purchase Order No. 91742

Date: 3/17/94

Certification:

Allied Devices Corporation hereby certifies that the materials

and processes supplied herewith (as delineated below) conform to

all applicable specifications in Allied Devices publications or
on customer's prints. The parts were manufactured from materials

for which physical and chemical test reports are on file at our

plant in Baldwin, NY. All parts were produced under quality
control standards contained in our Quality Control manual, which
fulfills the requirements of MIL-I-45208A. All such records and

reports will be made available for review by the aboveLnamed
corporation by prior appointment.

Corporate Quality Control Director

Witness :

i0 pcs. DE2D15 BEARINGS

i0 pcs. DCI3 COLLARS

i0 pcs. DB8D7 SPACERS

Description
_. _ (.4,



S')t,c I

, , . .44_,__-

; 'i : _.u_ .-'-,.--_--,-

NORDEX INCORPORATED
50 NEWTOWN ROAD

DANBURY, CONNECTICUT 06810
(203) 792-9050

CERTIFICATE OF COMPLIANCE

THIS IS TO CERTIFY THAT ALL MATERIAL USED IN MANUFACTURE OF

PARTS CALLED FOR ON PURCHASE ORDER # _/_I

CONFORM TO MATERIAL AND MANUFACTURING SPECIFICATIONS AND/OR

SPECIAL PROCESS INDICATED ON DRAWING OR SPECIFICATIONS: AND

THAT THESE GOODS WERE PRODUCED IN COMPLIANCE WITH ALL

APPLICABLE REQUIREMENTS OF SECTION 6, 7 AND 12 OF THE FAIR

LABOR STANDARDS ACT, AS AMENDED, AND OF REGULATIONS AND

ORDERS OF THE UNITED STATES DEPARTMENT OF LABOR.

g¢
DATE

"_iniature Precision Electro-Mec;mr_caI Po_is and A,sem_,lie,"



ORDER-PL_

•: "":WY

CUSTOMER ACCT '_ ORDER DATE DATE SHIPPED

SHIP VIA

I'.P(

(i1ii Pack,ngL,stNYAO 4 1 O..:,A 7'.;'4

BUYER SALES ID

AOSE L.[0313

..... , .,,_:.-' ._ t -0 .I.

JF'SREDC NL."_"

i, 2F]?'E', -: ,-

R'nFICATION OF COMPLIANCE - Seller hereby certifies, to the best of Sellers knowledge, that the products furnished on this shipment were manufactured by the referenced manufacturers in accordance with and

form to the applicable manufacturers and military speciFk_ltions, including MIL-ST_202. Certifications to this effect are on file with the Her or available from the manufacturer. Any value added work performed

]m_r On any such product has been done in accordance with applicable Customers apedifcationa relating to such wock, provided, however, th= Seller's liability with respect to any product no( meeting any such specificali{
limited esse( forth in the DISCLAIMER OF WARRANTIES AND LIMITATION OF REMEDIES ON REVERSE SIDE HEREOF. -'

_)PL .C.ER_'I .RCATE - Seller certifies, to the best of Sellers knowl_lge, that the att!clas furnished in the quantities indicated, and against the refenmcod pumhaee order were produced by the named ml_ufaCturer, qualif

;of me Hererence Test Numoer, and OPL (or interim approval} numoer snown in the corresponding column on this document. The manufacturers Certifm, ate to this effect is on file with Seller or will be requested fr
manufacturer.

_RCURY CERTIFICATE - Seller certifies, to the best of Sellers knowledge, that the components supplied fof y_ur order were manufactured without Mercury compounds and do no( contain any Mercury. Data suppor_
statement is on file with the seller or available from the manufacturer.

_ _ ..¢___.,f_L._ RODNEY L. SPEAR.- DIRECTOR, QUALITY ASSURANCE

THANK YOU FOR YOUR ORDER ""

:MF'3 OFI_# .,,.:_v....... ,:;

DATECODE

DAIECODE •

_STRUCTIONS:

IMS: BUYER is deemed to have accepted the Products unle_.s notice o_ rejection is _ within s reeeo,nab_ time, which is agreed to be wifftin ton (10) dayl =ftot receipt. CLAIMS OF _ DELIVERY am

_s made prior to recei_ of Producls. and rece=pt of Products shsII constitute a Miiver of any ctaJm of late del_ery. No return _il be =¢CelXKI without prior "R_um MateriaJ/k_zatJon #" (R.M.IL#). Mat_ (<_/_.

be returned as directed by the location =ssu=ng the R M.A. # and be in its original packaging. Retoms of product packaged in electrostatic packaging wifl no( be accepted if =dectrosta_¢ packaging has been Opened.

_ANA ==qNSPECTOR is authorized by 0 A L , G._ o cen_f_ conformance tO the customer o¢ militat_ rerlUlfsments referenced on this document.



111 Chambers Brook Road, Branchburg, N.J. 08876

(908) 218-9000

CERTIFICATE OF CONFORMANCE

PURCHASE- ORDER NUMBER

DATE:

ATTENTION: QUALITY CONTROL MANAGER

This is to certify that material furnished for referenced purchase
order has been manufactured in accordance with applicable
Government and / or Customer specifications.

Test reports and / or evidence of complete inspection are on file

subject to examination and indicate conformance to applicable
military and commercial requirements.

Shelf life beqins at Date of Manufacture indicated belor_

Quantity / Item:

Lot Numbers(s):

Date Rec'd RMC:

Date Of Manufacture:

-- Expiration Date:

BY:

Title:

Robert McKeown Com_ny, Inc.



DIAMOND FASTENERS INC.
8 (f)M_[I_R,'It_ I)RIVE

t:.\I_,MIN(iDALIL NY 11735

............... CERTIFICATE-OF-CONFORMANCE
......... _BILLrg__!AeB__LBS ] SHIP TO

AEROFLEX LABORATORIES, INC. AEROFLEX LABORATORIES,

35 SOUTH SERVICE ROAD 35 SOUTH SERVICE ROAD

PLAINVIEW, NY 11803 PLAINVIEW, NY 11803
USA USA
Attn : ACCOUNTS PAYABLE

TELEPHONE: 516-694-2766

FAX: 516-094-2805

No. 002571

INC.

INVOICE No ....... PURC_r/___SE__OKD__R NQ ..... F., O__..B._i C.j___F .... _____ s_rI_i_£ VIA
o _0_5_7__............ _ 9_7_74__1 ....... F A._RM_I_N.G.D?..LE .,__._. ___ ......... D'PS

Z._vo.r.Cm .DARN _ SAr.r,_ 0N_E_'; ............... _,rv_...BO............... <___SL'Z___.."___D_A_,TN_L_;J--_DU"----_DA_--
...........JAN-.16_- 95 ..... 175_4 ............................ _BE_T_/Q _____" 2,1--AMmlfa-33__.____E_EB_cl__95' ___

__QUR. _RE_F # ....... _._YQD'R__R.EF# ........ : ......... .MA__,,m__ A__WB___-._/'/OUj_TLA___ I ____QRI IC=L__....

........................... .....................................

Item CERTIFICATE OF CONFORMANCE Shipped B.
.................................................

i MS21209C0815 15 EA

3585-2CN246

AL#: 3585-2CN246

•_ 2 08C08FSCSS i00 EA

9-32XI/2 FLAT SKT CAP $/S

3 5100-18C i0 EA

RET RING COPPER

Order Unit Price Amoun t

85

_E _iERBY CERTIFY THAT MATERIALS AND /OR PARTS AS LISTED HEREON
rAVE BEEN HAN_FACT_RED 1_ ACC_3ANCE WITH ALL APPLICABLE
;NSTRUCT!ONS AND SFECIF!CATIONS.

_:horize_ $_gnatur_

-?,;.',3CL ".'f_C3 .:,,--,_*n?._..., ..... < --r,.. -;_;Dvr:a," (_" _ ;5"-'00L,. Tr_d':_ tnrt ""a?icn,_f, "_,;'r.. _,,?_ _""k





DIAMOND FASTENERS INC. TtILEPltONIh516-694-'_76(,
8 { t)\lklI-R{'Ii l)P, lk E FAX: 516-{}g4-2805

f.\RMIN{,D..\LF.. >,Y 11733

...................................... CERTIFICATE OFCONFORMANGE ....... N0-'-00 -257 !-=

AEROFLEX LABORATORIES, INC. AEROFLEX LABORATORIES, INC.

35 SOUTH SERVICE ROAD 35 SOUTH SERVICE ROAD

PLAIN-VIEW, NY 11803 PLAINVIEW, NY 11803

USA USA

Attn : ACCOUNTS PAYABLE

ZNVOICE No. PURC_KA__S_E__0.RPER _No ....... F_,.Q_...B_.__J_C_.I__F..... _'.... SHIP VIA ]HIPM_NT No __.

00257]. __ _ . 97741 ......... U_PS............. F_AR_MI N _G_D_,_',LE____NY

I.NVO.%CE DATE ,gAn_ OR_E.'-; ............... _T_=R'__e_ ...................... _e',L-_P__DA_T___/___,',__,t DL"'g DAT____

JA1_1-_!6-95_ ........ 125_4 .......................... IN_.T__./Q_ J_/__-16:-95 " . FEB_--I_f___

_OUR REF # _ .__YQUR_R.EF# _MA$_ TE_R_ A_[_ HQU___A_W__ '____Rl_IN ....

item CERTIFICATE OF CONFORMANCE Shipped B. Order
.................................................

i MS21209C0815 15 EA 85

3585-2CN246

AL#: 3585-2CN246

2 08C08FSCSS

9-_2X1/2 FL_ SKT CAP S/S

I00 EA 0

3 5100-18C I0 EA 0

RET RIN_ COPPER

Unit Price Amo un t

J

_ i

DATE oI_____0.']- Cl"52i

_.E :_ERBY CERTIFY THAT MATERIALS AND /OR PARTS AS LISTED HEREON
rAVE BEE_i MANUFACTURED ;W ACCG;SANCE WIT_ ALL APFLiCABL£
- -, --rP " S&EIIF._,RU_ ...N_ AND CATIONS,

_:,-n_rized E:_na_ur35

-- "'-' - - :?"zz7 .: : ..... ;:avr'mr.r _.- :'9.7-'00_.. r_4.'_ I._r.r:'at:zna', C.:'-:. _,e. "-',



.TUL-20-1995 13:53 AEROFLE× CKT TECH P.OI

Ik vul¢_¢

WFJCO WIRE & CABLE INC.
181 ROOEC DRIVE

EDGEWOO0, N.Y. 11T17
|S16} 254-2970

FAX #' (516) _54-209g

_3/3¢/94 7_521

o A_ROFL_R _AEORATORI_S .
L
) 3_ g S_._[C_ ROAD

Pblk):HV_gW. _ I_?14 t
a 0

ATI": ACCOUNTS PAYAOL,E

..... , U ...... __," ,mm "_ 'J

A[;_IOFt,_K LABORATO_._XS

PS_NV_.EW, k'V _._7_4

.... COM;>r,_T_.._TI_I, IXN 3,

e3/30194 N_ 3e

,_I,I. I_ AklO4juplr

I_|SC. (_I+I,ROI_
tl'lllAll I

TOTAL P.OI
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FRED R. RIPPY, INC.
12471 E. Washington Boulevard
Whitlier, Calilornia 90602-1075

Telephone: (213) 698-9801
Fax: (213) 945-1892

CERTIFICATION OF COMPLIANCE WITH PURCHASE ORDER

DATE C"-)_-\._-_._\L_

QUANTITY _

CUSTO.ER'SORDERNO.C:X,C___

PART NUHBERj.___-_-. \L_

CHANGE LETTER " _-_

Seller certifies that the parts furnished on referenced purchase
order were produced either from materials furnished by Purchaser
for the production oF such parts or from materials For which the

seller has available for examination chemical and/or physical

test reports or other evidence of conformance to applicable spec-
ifications.

Seller also certifies that these parts were produced in accordance

with specifications referenced or Furnished by the Buyer in con-
nection with the purchase order number shown above, For which

Seller has available for examination certifications of conformance
to applicable specifications.

Seller also certifies that any processes required to be performed

by a government approved processing source were in fact performed

by such approved source.

lJ 0 13  ,o
I

i'" O.0103_3

j ,.',:e._-:_e.-g_
_'-P',L

FRED R. RIPPY, INC.

By ('_ _ _ __K-_--._---,,

PRECISION STAMPINGS FOR THE ELECTRICAL INDUSTRY
w



DIAMOND FASTENERS INC. T,![.,!P,IOXE:5]_-_94-__y_6
8 COMMERCt" DRIVE FAX: 516-094-2805

F'.%R_vIINGDALE, NY 11735

CERTtRCATE OF CONFORMANCE- .... NO'-0-02571
BILL TO [AER LBS ] SHIP TO __f

TNC. : INC. li...... AEROFLEX LABORATORIES, AEROFLEX LABORATORIES,

35 SOUTH SERVICE ROAD 35 SOUTH SERVICE ROAD
Ii

PLAINVIEW, NY 11803 PLAINVIEW, NY 11803 _,
USA USA _i

Attn : ACCOUNTS PAYABLE ii

i l

_IC___-_ ....-_p _ _ _.-
......... URC_H$__E ORDER No. _; F_.O.B_._j C.I.F. __ iSHIPMENT No. _'002571 -.............................. , _ " - !....... ,.... NY _,........ _HIP VIA

........... i 97741 ...... _F_A_M_I NOD _U__E .......... ____p$_ . .
- _vOICE .D^T_._Ii--__nk___6-_i_ _.....................__':_.... _ -----_

......... : _ $!_.'I_-".DAT____ _T2___ DU_ DATE _i

_._.__.-_!¢-___s........ _7_ t_____T___ _.-_ , FEB-1s- _s ---_i
.... OUR_ R.EF # .......... _YQV_R__R_E_# ____ _ .... _MA$_T_R_ AWB .; H_OU_E_A__W______' _ __ORI__I_[_ --ii

......... i __ !I

, ---_ _

Item: CERTIFICATE OF CONFORMANCE 'Shipped IB. Order

-- 1 MS21209C0815 15 EA' 85

3585-2CN246

AL#: 3585-2CN246

Unit Price : Amount :

08C08FSCSS

8-32XI/2 FLAT SKT CAP S/S

3 5100-18C

RET RING COPPER

i I_ ---

J.o.I___&W°

P. O.__g___]_q/....

r. r."] u/_g_ =
Dateo_-__L=!.3J_

i00 EA 0

i0 EA 0

WE HERBY CERTIFY THAT MATERIALS AND /OR PARTS AS LISTED HEREON
HAVE BEEN MANUFACTURED IN ACCORDANCE WITH ALL APPLICABLE
INSTRUCTIONS AND SPECIFICATIONS.

At_thorized Signatures

THF PEF_[AGON 2000 -S()(T-WARE-S_(STEM---CoDv_o-ht-(c)--i_)8-7_-1-99_,_--Tr_3d-_x--Inter_a_i'_ai C-orT_-_"F-New-York- .....................



............... +. + tl _ +.++ ,

,'O!CE NO ; SCN ]

t11293831 Bt 1,11135725

_EROF'LEX LAB,/_C,

35 S, SERVIC_ ROAO
'_LAINVIEW

4Y t 1803

L'+,LL, U I IVL RVENUL.
UH[JER DATE DUE DATE

06-20-94 06-20-94
TERMS

qET 30 BAYS

MMENTSCALL OUR NEW NATIONAL 800 f (800--805-4&36)

bF C, LOT$, _BOH'; S_IL'::=:ISO;X_,_IIH_i4_IWM,!.!'T _..... x

• + , - " +"....... " +"_"k ,I-_._.: C:,+:+? ,'+"':++""+:'""','P+ _'" "'"
' +* * • : ,+ "-. • ,,.,' . _ut.__ zJ_It+-"} It4,'P+'t&l%4_mml_6m ' -":4-- _."

,E A S E +S44+I_.+_'01_+A_-yt + +

BO QTY SHIP QTY

0

I ORDER QTY
PART NO / BIN LOCATION

d

EDISON

ORIG CO CUSTOMER NO OT iS NJ 08817
TX PAGE

B111 8111 12984 000 M 009 N 01 OF 01

AYMENT METHOD HOT COD

lARGE OPEN ACCOUNT RUSH

RRRRR

R R

RRRRR U

R ...f-R U U
R UUUUU

3M-1205-1/4

P/S TAPE

U U SSSSS H I.-I
U U S H H

I CHARGES i

COD CH CARRIER

UPS

PO #

REL #

GOVT

PRTY

UM

93191

RESALE EXT PFIICE

U 89899 HHHHH

S H 14

SSSSS H
88F+ -PpI 

IS

,g

U

/

6.0

FOTALL_/

: "+L/" WEIGHT

:_P_J_'_ ;'# '_GT CH

/20194 12:22:21

.......L/pS

PACK SLIP - CERTIFICATE OF COMPLIANI

I INS

ON BACK ORDBOK Bl110293831

!

i

q



_, Inc.

VALPARAISO, IN 46383 (219) 462-3131
UGIMAX, Incor, Cunife, Recoma & UGISTAB
Permanent Magnets

CERTIFICATE
OF COMPLIANCE

UGIMAG Part No.

UGIMAG Order No.

7204176 REV

008422

Customer P.O. No.

Customer Part No.

90157 ITEM 2

411-291-3

REV B

UGIMAG, INC. certifiesthat (quantity)

above part number, shipped on (date)

number conforms to the specificationsfor

24.0
pieces of the

FEBRUARY 03, 1994
against the above order

LT26-1
(material) in respect

to physical and magnetic properties, and further certifiesthat these parts are in compliance with the referenced purchase

order and print. Inspectionhas been made in accordance withMIL-I-45208A Inspection and test data proving compliance

to applicable specificationsis on file at UGIMAG, INC. and available for customer examination upon request.

j. 0.1 _,o
P
RR._

_.TE 3-%'-9'/

FORM NO 27-0_0-0004 Rev-B

/; UGIMAG, INC,f-_

Qualit_A_rance Director " " ,_ - "

FEBRUARY 03, 1994

Date

./

=

i



Inc.

VALPARAISO, IN 46383 (219) 462-3131
UGIMAX, Incor, Cunife, Recoma & UGISTAB
Permanent Magnets

CERTIFICATE

OF COMPLIANCE

J

=

UGIMAG Part No.

UGIMAG Order No.

"2<_4'-5.,. • REV

008421

Customer P.O. No.

Customer Part No.

9(!157 ITEM !

411-291-2

REV B

UGIMAG, INC. certifies that {quantity)

above part number, shipped on {date)

number conforms to the specifications for

24 .O
pieces of the

FEBRUARY 03. 1994
against the above order

LT26-!

•(material)in respect

to physical and magnetic properties, and further certifiesthat these parts are in compliance with the referenced purchase

order and print. Inspection has been made in accordance with MIL-I-45208A. Inspection and test data proving compliance

to applicable specifications is on file at UGIMAG, INC. and available for customer examination upon request.

Oua,  ra.ce Di, ctor "
FEBRUARY 03, 1994

Date

w

FORM NO 27-010-0004 Rev -B

t



Inc.

VALPARAISO, IN 46383 (219) 462-3131
UGIMAX, Incor, Cunlfe, Recoma & UGISTAB
Permanent Magnets

CERTIFICATE

OF COMPLIANCE

UGIMAG Part No.

UGIMAG Order No.

72'; __4_75 REV

008437

Customer P.O. No.

Customer Part No.

90226 ITEM i

411-291-2

REV B

UGIMAG, INC. certifies Mat (quantity}

above part number, shipped on (date)

number conforms to the specificationsfor

64 .0
pieces of the

FEBRUARY 03, 1994
againsttheaboveorder

LT26-1
(material) in respect

to physical and magnetic properties, and further certifies that these parts are in compliance with the referenced purchase

order and print. Inspection has been made in accordance with MIL-I-45208A. Inspection and test data proving compliance

to applicable specifications is on file at UGIMAG, INC. and available for customer examination upon request.

_,_ UGIMAGZ_

QualityA_ance Director - /

FEBRUARY 03, 1994

Date

FORM NO 27-010-0004 Rev-8

f

' ;;@2_

. .[ .. ,r i

, 2Or- p,.'r'Ep ,:@

!.i

%'. "t"



Inc.

VALPARAISO, IN 46383 (219) 462-3131
UGIMAX, Incor, Cunife, Recoma & UGISTAB
Permanent Magnets

CERTIFICATE

OF COMPLIANCE

UGIMAG Part No.

UGIMAG Order No

7204176 R=',

008433

Customer P.O. No.

Customer Part No

90226 ITEM 2

411-291-3

REV B

UGIMAG, INC. certifies that (quantity)

above part number, shipped on (date)

number conforms to the specifications for

64 , 0
pieces of the

FEBRUARY 03, 1994
against the above order

LT25-i
(material) in respect

to physical and magnetic properties,and further certifies that these parts are in compliance with the referenced purchase

order and print. Inspection has been made in accordance with MIL-I-45208A. Inspection and test data proving compliance

to applicable specifications is on file at UGIMAG, INC. and available for customer examination upon request.

Quality A_rance Director /

FEBRUARY 03, 1994

Date

= .

FORM NO 27-010-0004 Rev -B

/
/

ACCEPTED

- i

/

" 5



JIG BORING SPECIALTIES OF L.I.N.¥.

TELEPHONE 516-586-7400 FAX 516-586-7460
60-S South 2nd Street
Deer Park 11729

TO:

CERTIFICATE O_ COMPLIANCE

DATE- _/_._ / (?__

PURCHA5E ORDER NO. O l.OZ_"

PARTNO.
JOB NO. dO&O J-CoL

QUANTITY _ _-_ .

INVOICE NUMBER
_ OTHER

It is hereby certified that the above parts called for are in

conformance with the requirements, specifications, and drawings
listed on the Purchase Order to the best of our knowledge. Test

reports are on file subject to examination and indicate conformance
with applicate specifications. Specific material and/or parts

furnished by your company and only such company furnished material
was incorporated and/or used in completion of the purchase order.

Very truly yours,

QUALITY CONTROL INSPECTION

fl

/-

'y:>

J

$

7

%r

"1

..

;1



UNITED PRINTED CIRCUITS, INC.

1860 Sparkman Drive
Huntsville, AL 35816

Telephone: (205) 830-5998

Fax: (205) 830-5997

CERTIFICATION OF ELECTRICAL TESTING

This is to certify that the listed materials or assemblies have been tested by me or under my

supervision and meet the requirements of all applicable drawings, specifications, and purchase
orders.

P. O. NUMBER: REVISION:

. .-.,)oo3- &/')PART OR ASSEMBLY NUMBER:

QUANTITY SHIPPED: DATE OF MANUFACTURE: 23-6 ¢

AUTHORIZED SIGNATURE:

!

_c_ q -cl-cj

,:_,._'=,,q - c_4-o r

DATE: _ t._vq_ i:_i] 9_

Unlled Primod C_rcuil Inc. Rev. 8

QA/QC Fom_ #4 07112Jg$



UNITED PRINTED CIRCUITS, INC.

1860 Sparkman Drive Telephone: I205) 830-5998

Huntsville, AL 35816 Fax: (205) 830-5997

CER TIFICA TION OF COMPLIANCE

This is to certify that the listed materials or assemblies have been inspected by me or under my

supervision and meet the requirements of all applicable drawings, specifications, and purchase

orders. Evidence supporting this certificate of compliance is available upon request.

CUSTOMER:

P. O. NUMBER:

PART OR ASSEMBLY NUMBER:

QUANTITY SHIPPED:

.-So 5 .- :3 -7

DATE OF MANUFACTURE:

DATE: _( -':,',,2 _ _ /_C_
,y - _,/

Ur_tld Prtt_ld Ci_ Ir__

_QC Fom_ #3

m ._

J.o.1._¢,wLI

DATE_ I

Rev. B

07112/13



JIG BORING SPECIALTIES OF L.I.N.Y.

TELEPHONE 516-586-7400 FAX 516-586-7460

!

60-5 5outh 2rid Street

Deer Park 11779

CERTIFICATE O# COMPLIANCE

TO:

_URCHASEO"DERNO.

PART NO. __ _GI-- _pO

J08 No. I_(- 4C _i

QUANTITY

INVOICE NUMBER
OTHER

It is hereby certified that the above parts called for are In

conformance with the requirements, specifications, and drawings
11sted on the Purchase Order to the best of our knowledge. Test

reports are on flle subject to examination and indicate conformance
with appllcate specifications. Speclfic materlal and/or parts

furnished by your company and only such company furnished material

was incorporated and/or used in completion of the purchase order.

i Gco-
p.o.__gJ__35

Very truly y_,l_rs_ ,_

QUALITY CONTROL INSPECTION

/

I
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!
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1;O "d

55 VERONICA AVENUE I SOMERSET, NF:.W JERSEY 08873.3492

TO:

i j-I(>- RW'-
t

THIS IS; TO

CONFORMS TO

!

|

QUANTITX MFG
!

19.

DAtE L-- ]w_-q @

C7?0
CERTIFICATE OF

DATE_

OUR FILE

COMPLIANCE

.o., <.,T "5 Z 5 _,-

CERTIFY THAT THE MATERIAL SUPPLIED ON YOUR P.O.

YAS BEEN MANUFACTURED IN ACCORDANCE WITH

APPLICABLE SPECIFICATIONS AND/OR STANDARDS.

NO.

AND

.

i

I.

i'

i

NOT BEEN

SHALL BE

DEFECTIVED.

DAMAGE,

USER'S USE OF, OR

BEFORE USING, USER SHALL I)ETERMI_E

FOR HIS INTENDED USE, AND USER

WHATSOEVER IN CONNECTION THEREWIIH.

AL.L MATERIALS ARE GUARANTEED. PROVIDED THEY HAVE

DAMAGED. OR USED IMPROPERLY. SELLER'S ONLY 0BLIGATION

TO REPLACE SUCH QUANTITIES OF MATERIAL PROVIDED TO BE

SELLER SHALl. NOT BE LIABLE FOR ANY INJURY, OR LOSS OR

DIRECT OR CONSEQUENTIAL, ARISING OUT OF

INABILI'TY TO USE THE PRODUCT.

]HE SUIITABIIITY OF THE PRODUCT

ASSUMES ALL RISK ANO LIABILIiy

i
HQUSIDN -DALLAS--SAN AN'IONIO--El_ PASO--LITTLE ROCK--ANAHEIM-DENVER

CHICA.GO--PItOENIX.-NEW JERSEY--AUSTIN--BROWNSVILLE--MINNEAPOLIS_ ATLANTA
1
1
i

-r'N (X.._'-],=I " OS OOS I H E_I=, : _: I a: -:1 N t'6--6Z--Nn f.

; HISCO

EXCEPTIONS: _ "

'•''--'-- %

FOL_OWINC
THE IS MADE IN LIEU OF ALL WARRANTIES, EXPRESSED

DESCRIPrlON LOT MFG

NUMBER DATE5_ _._o

Io31-II_o IoJq_

SHELF SYE{
LIFE _0,'

I

f
!

E

...... " "" 'I

OR IMPLIE_



OmL,wrXLL. L ELE:CTRO, INC, 84 EXECUTIVE AVENUE
"_VOICE NO

_ Bill 2134840 [06-10-94

AEROFLE/LAB, INC, NET
35 S. SERVICE ROAO

_ PLAINVIEW

NY 11803

EDISON

DUEDATE _CUSTOMEF_ NO IOT_ ITX

_MMENTS CALL OUR NEW NATIONA_ # (800-'805-4636)
C OF C, LOT#, OOM, S/L

-<ALL. SHELF LIFE ITEMS MUST HAVE MINIMUM 80X LEFT))

BOQ_ORDERQTY:

2

I

I

T

' CRT I WEIGHT

SHIP Q'[7(" " "

I.-1

PARTNO I BIN LOCATION

PACK SLIP - CERTIFICATE OF COMPL!A,NCE ON BACK

NJ 08817
PAGE

Ol OF Ol

:'I0/94 06:03:56 ,

PO#

_L #

GOVt"

PRTY

92911

RESALE EXT PRICE

A 8 ,-C1 &

ORDBOK

B/L NO

MSCCH 2

B1110291433
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=

u'4 20 L:-'4 !4 :4_-9 BEACCil, C.HEN
1,10. 871

.-I
I

BEACON
BEACON CHEMICAL CO., INC.

M_lnU_acfurJng C_lem_s# _;nca 1926

125 MacQuesbn p0rl,-_! Seufh. Mount Ve_.on, N.Y. 10550 • (914_ 699.3400

J. O. I3(,, _o

P. 0._ a / _ .cL.

PRODUCT CERTIFICATION R.R. _, V£_I

, I DATE _-ogO-qLf

I INSPR"--i_.

WE CERTIFY THAT THE MATERIALS LISTED BELOW ARE THOSE WHICH WERE

SHIPPED TO YOU. THEY WERE MANUFACTURED 8Y BEACON CHEMICAL CO. TO

THEIR APPLICABLE SPECIFICATION LIMITS.

PRO_CT DESC_PTION .... QUANTITY _:.. LOTNUMBER

IL- . /J_ _ : ,i

- >DA ,/ ' ""

i 21

[P82

m
i

m

m_

, VERYTRULY¥OURS
- OL/_ _/ _ ' B ONCHEMiCA CO,INC

". L_/ I IC. .71__+-<dtti_'_-¢_-+--_-,'->_
- "_) //11///_'_/ DA_ MORRISON .

SAEES COORDINATOR
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JIG BORING SPECIALTIES OF L.I.N.Y.

TELEPHONE 516-586-7400 FAX 516-586-7_+60

CERTIFICATE O_ COMPLIANCE

TO: ,A'_.o _L_,,c L_F_. "3:_.

,_L _,..,-v "_ "5 _--_ _-'_.
,'_,,.,u,_.,.._j _._. _,_._-0._

60-S South 2nd Street

Deer Park 11729

PURCHASEORDERNO. Oth3S

PARTNO. _7 " _

INVOICE NUMBER _ "
- =-_ OTHER

It is hereby certified that the above parts called for are in

conformance with the requirements, specifications, and drawings
listed on the Purchase Order to the best of our knowledge. Test

reports are on file subject tO examination and indicate conformance
with applicate specifications. Specific material and/or parts

furnished by your company and only such company furnished material
was incorporated and/or used in completion of the purchase Order.

w

JoB NO. -O_,oJ.-soL

QUANTITY _ E,C].

Very truly yours,

QUALITV CONTROL INSPECTION

fl

/.

i

,:%

I
i"

L

;",t



;Hi a u_,=#l 1_i5._15.I

_f

SHIP VIA FOB !

.' I IL ORDER DATE SHIP DATE

t .

1 i

OUR ORDER NO. l CUSTOMER P O NO.

1

SALESMAN NO f TERMS

CUSTOMER NO.

QUANTITY BACK

}_r'EM NO, ORDERED SHIPPED ORDERED VENDOR - PRODUCT DESCRIPTION

?
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CERTIFICATE OF CONFORMANCE
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 EROFLEX
LABORATORIES

Serialization - NASA SXI Motor/Encoder

Part N-°: 16187

Unit S/N: 0003

. Temp Xducer Filter Circuit Assy
P/N 303-216 SIN 0003

Printed Wiring Board
PIN 303-217 S/N 2294-0301

. Encoder Printed Wiring Board Assy

PIN 21664 SIN 0003

Printed Wiring Board
PIN 21665 S/N 2394-11-01

Phototransistor

P/N 565304-1 CR1

CR2

CR3
CR4

CR5

. LED Printed Wiring Board Assy
PIN 21774 SIN 0003

Printed Wiring Board
PIN 21775

LED
PIN 565305-1 DS1

DS2

DS3

DS4
DS5

35 SouthServiceRoad, Prainview,NY 11803
TEL:516-694-6700. FAX:516-694-6771

- SIN 036
- S/N 037

- S/N 038

- SIN 048

- SIN 049

SIN 235

- SIN 240

- SIN 418

- S/N 430

- SIN 420
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ALLIEDDEVICESCORPORATION
2365 MILBURN AVENUE P.O. BOX 502 • BALDWIN, N.Y. 11510

Tel: 5t6-223-9100 FAX: 516-223-9172

TO:
AEROFLEX LABS

CERTIFICATE OF COMPLIANCE

Purchase Order No.

Date: 3/17/94

91742

Certification:

Allied Devices Corporation hereby certifies that the materials

and processes supplied herewith (as delineated below) conform to

all applicable specifications in Allied Devices publications or
on customer's prints. The parts were manufactured from materials

for which physical and chemical test reports are on file at our

plant in Baldwin, NY. All parts were produced under quality
control standards contained in our Quality Control manual, which
fulfills the requirements of MIL-I-45208A. All such records and

reports will be made available for review by the above-named

corporation by prior appointment.

Corporate Quality Control Director

Witness :

_i_nven_t_

i0 pcs. DE2DI5 BEARINGS

i0 pcs. DCI3 COLLARS

i0 pcs. DB8D7 SPACERS

Description



Jlo.i3C,zoqlL(. I

- I P.._ L_q2_._
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NORDEX INCORPORATED
50 NEWTOWN ROAD

DANBURY, CONNECTICUT 06810
(203) 792-9050

CERTIFICATE OF COMPLIANCE

THIS IS TO CERTIFY THAT ALL MATERIAL USED IN MANUFACTURE OF

PARTS CALLED FOR ON PURCHASE ORDER # _/_I

CONFORM TO MATERIAL AND MANUFACTURING SPECIFICATIONS AND/OR

SPECIAL PROCESS INDICATED ON DRAWING OR SPECIFICATIONS: AND

THAT THESE GOODS WERE PRODUCED IN COMPLIANCE WITH ALL

APPLICABLE REQUIREMENTS OF SECTION 6, 7 AND 12 OF THE FAIR

LABOR STANDARDS ACT, AS AMENDED, AND OF REGULATIONS AND

ORDERS OF THE UNITED STATES DEPARTMENT OF LABOR.

• U

DATE

"< "Miniature Precision Electro-Mec_znlc_ Pail, an_I Assemblies"



CUSTOMER ACCT # )RDER DATE DATESHIPPED

BUYER SALES ID

SHIP VIA
,"JC

N Y

Packing List

NYAO 4 1

i:\OSE

0607'94

L., [ 0313

-- =].-]H:a_-a,Bdlr-

.., ,:-,,, ,:..... ,z,,r - ".L),{

IFSI_'EL) CINI ,":

:mFICATIONOFCOMPLIANCE- Sellerherebycertifies,to thebestofSellersknowledge,thatthe productsfurnishedonthisshipmentweremanufacturedbythereferencedmanufacturersin accordancewithenc
_form totheapplicablemanufacturersandmilitaryspecifications,includingMIL-STD-202.Certificationstothiseffectareonfilewiththeselleror svailablefromthemanufacturer.Anyvalueaddedworkperforme
tiler onanysuchproducthasbeendoneinaccordancewithapplicableCustomersspecificationsrelatingtosuchwork,provided,however,thatSeller'sliabilitywithrespecttoanyproductnotmeetinganysuchspecificat
limitedassat forthin theDISCLAIMEROFWARRANTIESANDLIMITATIONOF REMEDIESONREVERSESIDEHEREOF. -

"_L CERTIRCATE.Sellercertifies,tothebeetofSellersknowledge,thatthearticlesfurnishedinthequantitiesindicated,endagainstthereferencedpurchaseorderwereproducedbythenamedmtmufacturer,qual
ertheReferenceTestNumber,andQPL(orinterimapproval)numbershowninthecorrespondingcolumnonthisdocument,ThemanufacturersCertificatetothiseffectisonfile withSellerorwillberequested:
manufacturer.

IL=FICURYCERTIFICATE- Sellercertifies,to thebestofSellersknowledge,thatthecomponentssuppliedforyourorderweremanufacturedwithoutMercurycompoundsanddonolcontainanyMercury,Datasupp_
Ssstatementis onfilewiththeselleroravailablefrom themanufacturer.

_ __ RODNEYL.SPEAR_ DIRECTOR,QUALITYASSURANCE
THANK YOU FOR YOUR ORDER

I:::EI1

DATECODE

DATECODE

DATECODE

B

'NSTRUCTIONS:

I
J]MS: BUYER is deemed to have accepted the Products unless notice of r_ection is given within s reeeonable time, which is agreed to be within mfl (10) days after receipt. CLAIMS OF LATE DELIVERY iml

ss madeprior to receiptofProducts,andreceiptofProductsshallconstitutea walv_ofanyclaimof latedelbery.Noreturnwillbeaccepledwithoutpdo¢ "ReturnMateriall_thodz,stion#" (R,MA.#).Material
I bereturnedasdirectedbythelocationissuingtheRMA.#andbeinitsoriginalpackaging.Relumeofproduc!packagedinelectrostaticpacl_gingwillnotbeacceptedifelectroet_icpackaginghasbeenopened.

•, INSPECTORis authorizedbyQAMANAGERtocer_if'fconformancetothecustomeror militaryreduirementsreferencedonthisdocument.



o
o

111 Chambers Brook Road, Branchburg, N.J. 08876

(908) 218-9000

CERTIFICATE OF

PURCHASE- ORDER NUMBER

CONFORMANCE

=.

ATTENTION: QUALITY CONTROL MANAGER

This is to certify that material furnished for referenced purchase

order has been manufactured in accordance with applicable

Government and / or Customer specifications.

Test reports and / or evidence of complete inspection are on file

subject to examination and indicate conformance to applicable

military and commercial requirements.

She]f life beqins at Date of Manufacture indicated below

Quantity / Item:

Lot Numbers(s):

Date Rec'd RMC:

Date of Manufacture:

Expiration Date:

CO Pc

BY:

Title:

Robert McKeown Com_ny, Inc.



DIAMOND FASTENERS INC.

8 COM\IIR(TIi DRIVE

F,\R\IINGDAI.[i, NY 11735

CERTIFICATE OF_,,ONFORM ANCE
............ BI_LL_ T O____[AER LBS __] SHIP TO

._ROFnEX LABOP.ATORIES,INC. ASROFLEX LABOP/_TORI_-S,
35 SOUTH SERVICE RO_ 35 SOUTH S_.RVrC_.ROAD
PI.&I.',r¢IEW, 1¢_ 11803 PLAINVIEW, NY 11803
USA USA

Attn ACCOUNTS PAYABLE

TELEPHONE: 516-694-2706

FAX: 516- 094- 2805

No. 002571

INC.

.Im,'qzcE No ..... PURC_m___SE__ Q.R..DER No ...... _.:_.Q_,.B_-- _/-. _.- I. F_.__________HI_P VIA

0 O 25_7 _,....... 97__74..1 .......... FA__M I_.NGD_ ,,.",LEE.,_ _.NX___ .._____P___

INVOICE DATE SAL_.S OR_E;; ........................ _T_=__,'.._ ............... ;.... eI'-_____P___A_T_______"_V_L_____T__E__

_ _OUR. _R_F # ......... __YQUR__R_EF# ....... i....... __I_ASTE___ AWB ' HOU__E___II______I.____RI_IN____.

.................................

................................................

Item CERTIFICATE OF CONFORMANCE Shipped
...................................................

I MS21209C0815

3585-2CN246

AL#: 3585- 2CN246

2 08C08FSCSS

8-32Xi/2 FLAT SKT CAP S/S

3 5100-18C

RET RING COPPER

:B. Order Unit Price Amount

15 EA 85

i00 EA O

i0 EA 0

1 l ---i

_E !iERBY CERTIFY THAT MATERIALS AND /OR PARTS AS LISTED HEREON

rAVE BEEN _ANUFACTURED i_ ACCOaDANCE wiT_ ALL AP_LICABL_
;NSTRUCT!ONS AND SFECIFZCATIONS,

Au.'hori zed Signatures
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b
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©
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DIAMOND FASTENERS INC.
(OM \II<R"]! I)RIVE

t.\IO, IIN(iD.\I.I. XY 11735

....... CERTIFICATE OF_3ONFORMANCE
......... BZL__L TO___[AER LBS ] SHIP TO

AEROFLEX LABORATORIES, INC. AEROFLEX I2kBORATORIES,
35 SOUTH SERVICE ROAD 35 SOUTH SERVICE ROAD
PLAINVIEW, NY 11803 PLAINVIEW, NY llS03
USA USA
Attn : ACCOUNTS PAYABLE

TI(LEPIION[i: 516-694-2706

FAX: 516-o94-2805

No. 002571

INC.

z_NVOICE No ..... PURCHASE_ 9BDEK No .... E__O_.B_.__J C._I.__F_.____i___ ._H_IP VIA 'SHIPMENT No.

"5 _00 _ 57 .. 9_7_74_i .................. _FA_.M_I NG_D_J___E_E___._._ . r./p S
_NVOiCE DATE_ _ SA-'._._ OR_.'-; ....................._,___p'_e - ____I!._." DAT ._. : I:_ DUE DATE

. _J_A!'.]_- .I 6.__9._.......... 175__4_....................... NET 30_ _ __ _J.AN-_v_I/+_- 95 L_ FEB- 15- 9_5 _._
..0UR __EF # ........ _YOVR_R._EF# __ ;..... MA$_TEK AWB _HQU_SE_ AWB____ .... _O_RI_!__N _+

Ztem CERTIFICATE OF CONFORMANCE Shipped
...................................

1 M521209C0815 15 EA

3585-2CN246
AL#: 3585-2CN246

2 08C08FSCSS I00 EA
8-_2Xi/2 FLAT SKT CAP S/S

B. Order Unit Price

85

Amount

0

3 5100-18C i0 EA
RET RING COPPER

_w_----_" "_"_'-"r" 3

j. o.15.<__£ ..... j

I DATE_ I

_E I.!ERBYCERTIFY THAT MATERIALS AND /OR PARTS AS LISTED HEREON
rAVE BEEN HA_UFACTURED ;_ ACCO;3A_CE wITH ALL APPLICABLE
:Nb,RU_,,.,N_AND S_ECIF!CATIONS

,_:_.horized S_gnatur33

" -'.'.':?, _<;n_ :_C'_.'-'_'< "_ _'7_.' :>_O'vr'_,_,. tr" _;_.7-_904_ Tr-,d':_ ,'nTc-rnari A-'_na,C_-,:r__ " New Yrrk -



JLIL-20-1995 13:53 AEROFLEY, CKT TECH P. 81

7"

WBOO WIRE & (;ABLE INC.
I11 ROOE_, DI_/I!_

F_OGEWOOO. N.Y. 117t?
IS16) 254-2970

FAX # (1516) 254-2099

A)_I_OFL ,F.RLABOR ATOR I _,0
o 3_ ._ SERV_CP.. ROAD

T PbI_]:NVT.RIW, _' 11?14
O

ATT: ACCOUNTS PAYAILE

- '_- _ -_ L .... la ....?:=_ \_j

AEROFLEX LAgORATO=_ES

., coMN,_.T_ _ _,w_ T

9 57 :%

,33 23

159. _

TOTAL P,81





FRED R. RIPPY, INC.
12471 E. Washinglon Boulevard
Whittier, California 90602-1075

Telephone: (213) 698-9801

Fax: (213) 945-1892

CERTIFICATION OF- COMPLIANCE WITH PURCHASE ORDER

DATE C'--j_-\._-e\k-._,

QUANT I TY _,,_

CUSTOMER'S ORDER NO, (_(___._.__"_

PART NUMBER _'b\'_.-\\" \k._

CHANGE LETTER "

Seller certifies that the parts furnished on referenced purchase

order were produced either from materials furnished by Purchaser

for the production of such parts or from materials for which the

seller has available for examination chemical and/or physical

test reports or other evidence of conformance to applicable spec-

ifications.

Seller also certifies that these parts were produced in accordance

with specifications referenced or furnished by the Buyer in con-

nection with the purchase order number shown above, for which

Seller has available for examination certifications of conformance

to applicable specifications.

Seller also certifies that any processes required to be performed

by a government approved processing source were in fact performed

by such approved source.

iii

!

i". o. o3 ._3
° (..,'S_f-;_

i : ,*,; E.,.,q.-#, 8.-q q;

FRED R. RIPPY, INC.

PRECISION STAMPINGS FOR THE ELECTRICAL INDUSTRY



DIAMOND FASTENERS INC. T_:Lt_P.o_E:s1_,-_94-270_
8 COMMERCE DRIVE FAX: 516-094-2805

t:ARMINGDALE. NY 11735

_ CERTIFICATE OF, CONFORMANCE ---- No. 002571
............ S ILL T O___[_A_ER LBS ] ....... SHIP TO

AEROFLEX LABORATORIES, INC. AEROFLEX LABORATORIES, INC.
35 SOUTH SERVICE ROAD 35 SOUTH SERVICE ROAD

PLAINVIEW, NY 11803 PLAINVIEW, NY 11803
USA USA

Attn : ACCOUNTS PAYABLE

[I _N__Q_ICE No ..... [___U_RC_I/-A__SE__ O_RDER No_ ....... [__ F_..O ._B. _ / C.I.F.

_ 002571 ' 97741 : FAP_MINGD ?_LE, NY

-ii_6_-c--____ !- s,__L_-___---_i -_7_7-i--_--_7/-_-__'_;°
___A/- 1E:__5__ ± .... 17_5_....... _ ............ NET J_.

Q__R R_E_F # ..... _ _Y_OgCR___R_F# 7L MASTER_ AWB

[
.& .............

7

T1 SHIP VIA SHIPMENT No.

_P S

__" __ JAN-__I_ -35__ ___. _ FEB - 15 - 95_

...... 1

Item: CERTIFICATE OF CONFORMANCE

1 MS21209C0815

3585-2CN246

AL#: 3585-2CN246

" 2 108C08FSCSS

8-32XI/2 FLAT SKT CAP S/S

3 5100-18C

RET RING COPPER

[, o

IR. R.C__ ak
I

DATE 0 1-_-.__

_ T
Shipped !B. Order

15 EA: 85

I00 EA i

i0 EA I

0

0

Unit Price Amount

WE HERBY CERTIFY THAT MATERIALS AND /OR PARTS AS LISTED HEREON

HAVE BEEN HANUFACTURED IN ACCOEDANCE WITH ALL APPLICABLE
INSTRUCTIONS AND SPECIFICATIONS.

Authorized Signatures

THE PEN i'AGON-2000 SOFTWARE SYS-TEM --CoD_ri_----ht--(c)1987-1994. Tradex In1:er_t-_al -C-o_ _ew-York



_'_"..........iS_''''F''

35 S, SERVIC_ ROAD
_LAINVIEW

_Y 1too3

_,_ LALbU_ IVL AVENUe,

ORDER DATE I DUE DATE

06-20-94 106-20-94
TERMS

4ET 30 OAY8

LOISON NJ 08817

[ORIGCO ICUSTO_.4ERNO JOT 01;9 SX PAGEB111 18111 12984 000 IM N Ol BF 01

I_A_T METHO0 HOT ICO0
_I-IARGE OPEN ACCOUNT RUSH . I

I.

ORDER QTY SHIP OTY

WEIGHT

i

PART NO / BIN LOCATIONBO QTY

PO#

REL #

GOVT

PRTY

UP

93191

RESALE EXT PRICE

_0

$8" _',

CHAR_ S ITOTALI

]cooc.C_u,= "--'I'"
PACK SLIP - CERTIFICATE OF COMPLIAN_t=ON BACK ORDBBK BII I0293831_/20/94 12:22:21



Inc.

VALPARAISO, IN 46383 (219) 462-3131
UGIMAX, Incor, Cunlfe, Recoma & UGISTAB
Permanent Magnets

CERTIFICATE
OF COMPLIANCE

UGIMAG Part No.

UGIMAG Order No

7204176 REV

008422

Customer P.O. No.

Customer Part No.

9015,7 ITEM 2

411-291-3

REV B

UGIMAG, INC. certifies that (quantity)

above part number, shipped on (date)

number conforms to the specifications for

24.0
pieces of the

FEBRUARY 03, 1994
against the above order

L T 2 6 - 1 (material} in respect

to physical and magnetic properties, and further certifies that these parts are in compliance with the referenced purchase

order and print. Inspection has been made in accordance with MIL-I-45208A. Inspection and test data proving compliance

to applicable specifications is on file at UGIMAG, INC. and available for customer examination upon request.

FORM NO 27-010-0004r Rev-B

Qual(ty/A_rance Directo'_ ' " PP" -

FEBRUARY 03, 1994

Date

.f



_, Inc.

VALPARAISO, IN 46383 (219) 462-3131
UGIMAX, Incor, Cunife, Recoma & UGISTAB
Permanent Magnets

CERTIFICATE

OF COMPLIANCE

UGIMAG Part No.
7204!:5 REV

008421

Customer P.O. No. 90157 ITEM 1

UGIMAG Order No Customer Part No.
411-291-2

REV B

UGIMAG, INC. certifies that (quantity}
24._

FEBRUARY 03. 1994

pieces of the

above part number, shipped on (date) against the above order

,m26_1
number conforms to the specifications for "" " (material) in respect

to physical and magnetic properties, and further certifies that these parts are in compliance with the referenced purchase

order and print. Inspection has been made in accordance with MIL-I-45208A. Inspection and test data proving compliance

to applicable specifications is on file at UGIMAG, INC. and available for customer examination upon request.

FORM NO 27-010-0004. Rev -B

/__ UGIMAG, INC

Quall4_u rance Director " f

FEBRUARY 03, 1994

Date

t

J.o.!.3_k./_9__I
P. o,
R.R.(o1_ /

DATE 3,--_-9(ki'

::.i:
,].

• =.

.,i.3



Inc.
VALPARAISO, IN 46383 (219) 462-3131
UGIMAX, Incor, Cunife, Recoma & UGISTAB
Permanent Magnets

CERTIFICATE

OF COMPLIANCE

UGIMAG Part No.
7204175 REV

Customer P.O. No.
9O226 ITEM i

UGIMAG Order No.
008437

Customer Part No.
411-291-2

REV B

UGIMAG, INC. certifies that (quantity)
64.0

pieces of the

above part number, shipped on (date}
FEBRUARY 03, 1994

against the above order

number conforms to the specifications for
LT26-1

(material) in respect

to physical and magnetic properties, and further certifies that these parts are in compliance with the referenced purchase

order and print. Inspection has been made in accordance with MIL-I-45208A. Inspection and test data proving compliance

to applicable specifications is on file at UGIMAG, INC. and available for customer examination upon request.

Quality Askance Director " - /

FEBRUARY 03, 1994

Date

FORM NO 27-010-0004, Rev-B

f

-5

[G
j ,

-
)

t :-

yd.,.
• . _ ..

-, ..



Inc.

VALPARAISO, IN 46383 (219) 462-3131
UGIMAX, Incor, Cunlfe, Recoma & UGISTAB
Permanent Magnets

CERTIFICATE

OF COMPLIANCE

UGIMAG Part No.
7204175 REV

008438

Customer P.O. No. 90226 ITEM 2

UGIMAG Order No. Customer Part No.
411-291-3

REV B

UGIMAG, INC. certifies that (quantity)
64,0

pieces of the

above part number, shipped on (date}
FEBRUARY 03, 1994

against the above order

number conforms to the specifications for
LT25-i

(material) in respect

to physical and magnetic properties, and further certifies that these parts are in compliance with the referenced purchase

order and print. Inspection has been made in accordance with MIL-I-45208A. Inspection and test data proving compliance

to applicable specifications is on file at UGIMAG, INC. and available for customer examination upon request.

FORM NO 27-010-0004 Rev-B

/

/ ....--

Ou., ' s ,oceDireclor

FEBRUARY 03, 1994

Date

ACCEPTED

<%

:. :- L-:

t_ ' m,

: :>2

:,. :!

(



JIG BORING SPECIALTIES OF L.I.N.V.

TELEPHONE 516-5B6-7400 FAX 516-586-7460
GO-S South 2nd Street

Deer Park 11729

fg

/-

CERTIFICATE O_ COMPLIANCE

DATE

TO:

PURCHASE ORDER NO. _!R%__ _

PART NO.--___LV_ - ,,

_oo,, - _.ct,_c1 _

JoB NO. _D_o J-CoG

QUANTITY _ _-_ <,

INVOICE NUMBER
OTHER

It is hereby certified that the above parts called for are in

conformance with the requirements, specifications, and drawings
listed on the Purchase Order to the best of our knowledge. Test

reports are on file subject to examination and indicate conformance
with applicate specifications. Specific material and/or parts

furnished by your company and only much company furnished material
was incorporated and/or used in completion of the purchase order.

Very truly yours,

QUALITY CONTROL INSPECTION

,i

i"

/.

t77

'7=i

'I

i +

;'_ ..

;.,_t

+.;i

','u

:7



UNITED PRINTED CIRCUITS, INC.

1860 Sparkman Drive

Huntsville, AL 35816

Telephone: (205) 830-5998

Fax: (205)830-5997

CERTIFICATION OF ELECTRICAL TESTING

This is to certify that the listed materials or assemblies have been tested by me or under my

supervision and meet the requirements of all applicable drawings, specifications, and purchase
orders.

CUSTOMER:

P. O. NUMBER:

PART OR ASSEMBLY NUMBER: ,3 _ 3 - _._ /

QUANTITY SHIPPED: (49

• qd_ _/_ - REVISION: ,4

DATE OF MANUFACTURE:

" .&2AUTHORIZED SIGNATURE: L(_./ . _ J7

_-zeqd- C5 c I
:a-_geq- cq-o i

United Pnnt*d C]rc.[_, Irr-

QAICIC Form _4

Rev. B

07112;113



UNITED PRINTED CIRCUITS, INC.

1860 Sparkman Drive

Huntsville, AL 35816
Telephone: (205) 830-5998

Fax: (205) 830-5997

CER TIFICA TION OF COMPLIANCE

This is to certify that the listed materials or assemblies have been inspected by me or under my

supervision and meet the requirements of all applicable drawings, specifications, and purchase

orders. Evidence supporting this certificate of compliance is available upon request.

- ¢
CUSTOMER: _ _,"_ 0 -',L'/- .£.'.._7,

U (/

PART OR ASSEMBLY NUMBER:

QUANTITY SHIPPED: DATE OF MANUFACTURE: c_ _ (-_ f

AUTHORIZED SIGNATURE:

g&qq- o/- o l
.'-'0oct c/- _- o J
:>,.>_ L/- o 3 o
,9 ,><_q.-c q -o i

DATE:

Ur_ted Printed Cit_uim, Inc.

QA/QC Form #3
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JIG BORING SPECIALTIES OF L.I.N.Y.

TELEPHONE 516-586-7400 FAX 516-586-7460

3

!

6U-5 South 2nd Street

Deer Park 11729

CERTIFICATE O_ COMPLIANCE

TO:

r_URCHASEoRoE_NO.

PART NO. __C_i - _._0

1,,J_ O-_,'L -

J08No. 13C 40
QUANTITY

INVOICE NUMBER

It is hereby certified that the above parts called for are in

conformance with the requirements, specifications, and drawings

llsted on the Purchase Order to the begt of our knowledge. Temt

reports are on file subject to examination and indicate conformance

with appllcate specifications. Specific material and/or part_

furnished by your company and only such company furnished material

was incorporated and/or used in completion of the purchase order.

DATC _ 
INSPR._;u__

ii

Ve_ly yoJ_r s_

QUALITY CONTROL INSPECTION

J
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55 VERONICA AVENU£ I SOMERgET, NEW JERSEY 088"/3-3492

DATE_ G -Lq-qq

OUR FILE NO.:

CERTIFICATE OF COMPLIANCE

THIS I$ ITO CERTIFY THAT TBE MATERIAL SUPPLIED ON YOUR P.O.

_.__._.J._ .......HAS BEEN MANUFACTURED IN ACCORDANCE WITH

CONFORMS TO APPLICABLE SPECI_'ICATIONS AND/OR STANDARDS
|

I

I

QUANTITy MFG DESCRIPTION LOT MFG!

: IoS/-Ilffo

qt$6 I? -co

NO.

AND .

SHELF S_E

LI_'E _0.

AL,L MATERIAL_ ARE GUARANTEED. PBOVIDED THEY NAVE

DAMAGED, OR USED IMPROPERLY. SELLER'S ONLY OBLIGATION

TO REPLACE SUCH QUANTITIES OF MATERIAL PROVIDED TO BE1

SELLER SHALl. NOT BE LIABLE FOR ANY INJURY, OR LOSS OR
DIRECT O[_ CONSEQUENTIAL, ARISING OUT

INABILI'TY TO USE THE PRODUCT.

_HE SUIITABILITY OF THE PRODUCT
ASSUMES ALL RISK AND LIABILITY

l
H(_USrON -DALLAS--SAN AN'IONIO-- El_ PASO-- LITTt.E ROCK--ANAHEIM-DENVER

CHICA.GO--PHOENI×.-NEW JERSEY--AUSTIN--BROWNSVILLE_MINNEAPOLIS_ AFLANTA

I
i

J["N E][S 3d " 0 S 0 OS I H _ %" : _ l_ ICI'=l M il_" 6-- 6;_-- NI-I f

NOT BEEN

SHALL BE

D_FECTIVED.

DAMAGE,

OF USER'S USE OF, OR

BEFORE USING, USER S_ALL DETERMINE

FOR HIS INTENDED USE, AND USER

WHATSOEVER IN CONNECTION '[HER£WI'IH.

I

......... . .. ,

I HIsco ,

EXCEPTIONS: _ "

i % - _._

:

THE FOLLOWING IS MADE IN LIEU OF ALL WARRANTIES, EXPRESSED OR ]'MPLIE I
l



BROWNEL.L ELECTRO, INC, 84 EXECUTIVE AVENUE
• OICE NO -_'_N ORDER DATE _ DUE DATE

ii_:33.._I BIll 2134840 06-10-74 I06-10-94

TERMS

AEROFL.E LAB, INC. NET 30 DAYS
3,5 S, S_RVICE ROAO

PLAINVIEW

NY 11803

7

OMMENTS CALL OUR NEW NATIONAL 80(
'_ OF C, LOT#, DOM, S/L

EDISON NJ 08817

RIG CO CUSTOMER NO _OTJ IS [ TX J PAGE

If]BIll 12984 000 |MiOOgINIOi OF O=

PAYMENT METHOD I HOT I COD

HARGE OPEN ACCOUNT [ I

(800-805-4636)

"<ALL SHELF LIFE ITEMS MUS]

ORDERQTY" BO QI'Y

2.'(
SH,PQ_

( "2,0

HAVE MINIMUM BOX LEFT>

J ...... ,L:-"...

PART NO IBINLOCATION

3M-281-I

SCOTCHCAST RESIN

IS

SHIP LOT@1209-I228

po # 92911

_L #

GOVT

PRTY

UM RESALE

PT

/[

EXTPrinCE

w

]TALL /

jc7 tWEOHT
- tF_OH

_i0/94 06:03:56

}

_t

J.O. 13GVo "

P.0._2 911

R.R._,6 ,_o,6

DATEJe- "_Ir_--_Cil
- I

,1 I,o,, 1
CRy" t ,t_fVll _L_11_ (_Jc#_ __ _'_'-_, J SHIP D_T_ JCODOTL /-", I B/L NO

COD CH CARRIER J FRT '_ _ IO_CCH _ _,_ I MSCCH 2t , ,oo/ --I
PACK SLIP - CERTIFICATE OF COMPUANCE ON BACK ORDBOK

p()j/

I°\
INS

BI110291433
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E_4.'2C_ 94 14:49 BEACOh ,::HEr']
NO. 8'71

BEACON

I

_02

i

WE CERTIFY THAT THE MATERIALS LISTED BELOW ARE THOSE WHICH :IE
SHIPPED TO YOU. THEY WERE MANUFACTURED BY BEACON CHEMICAl.. CO. TO
THEIR APPLICABLE SPECIFICATION LIMITS.

PRODUCT DESCRIPTION .... OUANTITY, LOT NUMBER

/30

,

--. , ,

_ /_,4_,
VERY TRULY YOURS

-- _ W// _.o _ :,. _ SE_O.CHEM_CA_CO,INC
.<__, _ ,,Xt l_ V. c_.__.._..-_-._-- (-) • . ._/ ,

s,  _EsCOORD,.ATOR
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31G BORING SPECIALTIES OF L.I.N.V.

TELEPHONE 516-586-7_,00 FAX 516-586-7460

CERTIFICATE O_ COMPLIANCE

TO:

60-5 South 2nd Street

Deer Park 11729

/e

/-

PURCHASE ORDER NO. _!.(_%___,

PART NO..__..w__O/

_30B NO.

_QUANTITY _ _:-__ ,,

INVOICE NUMBER % OTHER
_ • j__

It is hereby certified that the above parts called for are in

conformance with the requirements, specifications, and drawings
iisted on the Purchase Order to the best of our knowledge. Test

reports are on file subject to examination and indicate conformance
with applicate epecifications. Specific material and/or parts
furnished by your company and only such company furnished material

was incorporated and/or used in completion of the purchase order.

Very truly yours,

QUALITY CONTROL INSPECTION

% • •

" ; : i 4

r

7

C

),



SHIP VIA F,O.B

!

i

ORDER DATE l SHIP DATE I CUSTOMER NO,

OUR ORDER NO_ [ CUSTOMER P O NO.

SALESMAN NO. t TERMS

TEM NO. ORDERED

QUANTITY

SHIPPED VENDOR - PRODUCT DESCRIPTION
BACK

ORDERED
UNIT PRICE AMOUNT

CERTIFICATE OF CONFORMANCE
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TRANSFER RECORDS

_EROFLEX J



CEI TRANSFER RECORDS

The following list summarizes CEI movement until time of transfer

to the government.

S/N 0002

5/29/95

5/31/95

6/2/95

6/7/95

6/9/95

6/16/95

Left Aeroflex to East-West Laboratories for Random

Vibration

Returned to Aeroflex

Left Aeroflex for Sine Vibration

Returned to Aeroflex

Left Aeroflex for Shock

Returned to Aeroflex

S/N 0003

4/26/95

5/1/95

6/19/95

6/21/95

6/22/95

6/23/95

6/26/95

6/27/95

Left Aeroflex for Random Vibration

Returned to Aeroflex (NCR 00168)

Left Aeroflex for Sine Vibration

Returned to Aeroflex

Left Aeroflex for Random Vibration (repeated)

Returned to Aeroflex

Left Aeroflex for Shock

Returned to Aeroflex
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"_! m

APPLICATION

r

NEXT A$$Y USED ON

I_/87

R£VISIONS

LTR DESCRIPTION DATE: _' APPROVIrO/

ALL PAGES ARE OF

ORIGINAL ISSUE
EXCEPT AS NOTED

OTNIERWlSE SPECIFIEO
ALL I_lil(N_dOtMS AJlE IN ImCNE$

TOLE mANCES :

FRAC. DEC. ANG.

ORIG. DATE
OF DWG.

MATERIAL

FINISH



1.0 SCOPE

The purpose ,0f this procedure is to describe the methods '

required to mechani,.-ally and electrically align the stator,

rotor,and encoder of P/N 16187 to step position 1 , as

required by MSFC drawing SXI-201 and Aeroflex drawing 200-89.

2.0 STATOR- ROTOR ALIGNMENT AND STEP ANGLE VERIFICATION

2. i Assemble the stator, P/N 500-29-9 and rotor P/N

4(_0-29-6 in the motor housing, P/N 301-60. Attach

fixture 527-191-I to the rotor shaft and fixture

527-191-2 to the housing.

2.2 Rotate the stator until the rotor is in a mechanically

stable position and the indicator on the fixture reads
the 60 +/- 0.5 degree requirement in accordance with

20c)-89. This shall be position I. In addition, apply 22 VDC

to a motor phase and verify the shaft moves to the 7.5

degrees +/- .75 degree cw position on the indicator dial.

Tag the wires causing this rotation # I (+22 VDC) and #3
(-22 VDC). Next, excite the remaining motor lead pair with

22 VDC in order to step to the next 7.5 degree position. Tag

these wires # 2 (+22 VDC) and # 4 (-22 VDC). Finally, check

that the cogging torque is greater than 0.25 in-oz •

Once the mechanical and electrical step positions have been

verified, scribe a line on the stator and housing in order

to repeat position 1. Remove the rotor from the housing.
Bond the stator into the housing using Stycast 2850 FT,

catalyst 9 per 5-068-0, after realigning the scribe marks on

the stator and housing.

ENCODER POSITION 1 VERIFICATION

After the stator bonding is completed,insert the rotor and

reassemble the fixtures 527-191-1 and 521-191-2 as in

paragraph 2.1. Re-check the stable position and step angle
as in paragraph 2.2 .Assemble the encoder disk in
accordance with 110E381, paying attention to the etched line

on the outer edge of the disc. This mark should line up
with the outermost slot on the reticle when the motor is

aligned for position I. Make sure the disc to reticle gap
is 0.010" to 0.015". Lightly tighten the set screw on the

encoder hub. Apply +5.0 VDC to wire #12 and the return to

wire #13 . Verify that the encoder output when the stator

and rotor are aligned as per paragraph 2.2 is the

fol lowing:

OUTPUT BIT 1 : 0

OUTPUT BIT 2 : 0

OUTPUT BIT 3 : 0

OUTPUT BIT 4 : 1

'L



4.2 If the encoder output does nc,t agree with this sequence, .

loosen the set screws and rotate the disk until there is

agreement. Rotate the motor shaft cw and ccw between the

+/- 2 degree marks on the indicator dial. The sequence
shc, wn in 4.1 shall remain. If not, readjust the encoder disc

until this occurs. Verify that encoder ,output 0010 occurs at

the fourth sequential step (30 mechanical degrees) cw from

position I. In addition, verify that 1100 occurs 30

mechanical degrees ccw from position 1 by stepping the motor

ccw. Once these position are verified, fill in the encoder

end of the shaft P/N 402-29-9 with Stycast 2850 FT,catalyst 9

per 5-068-0. Lock the set screw threads with Stycast 2850 FT,

catalyst 9, per 5-068-0.
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Document No

16187

PL16187

200-88

200-89
PL200-89

301-60

PL301-60

301-61

303-216
PL303-216

303-217

400-29-6

PL400-29-6

402-29-9

403-1-7

404-13-61
411-291-2&3

500-29-9

PL500-29-9

502-29-9

PL502-29-9
512-11-14

520-248

521-425

522-472
531-56

532-2

607-448

607-449

607-450
110E381

June 12,1995

DRAWING LIST

Motor/Encoder Documentation

PIN 16187

Re__£v Description

B

B

C

E
E

E

E

A

B
B

A

C

C

B

B

B

B

C
C

C

C
B

A

C

A
A

C

B

B

B
B

Motor/Encoder

Motor/Encoder

Drawing Tree
Motor/Encoder Assy

Motor/Encoder Assy

Housing

Housing
Cover

Temp Xducer Filter Cir Assy
Temp Xducer Filter Cir Assy
P.W. Board

Rotor Assy

Rotor Assy
Rotor Hub & Shaft

Bearing, Duplex

Liner, Bearing

Magnet

Stator Assy
Stator Assy
Stator Core
Stator Core

Lamination

Inspection Data

Coil Winding
Finish Data

Schematic Temp Xducer Filter Cir

Connection Diagram

Bearing Retainer

Bearing Retainer

Pin, Locking
Encoder, Optical

i



Documentation

5-068-0

5-071-0

5-125-0
5-128-0

5-129-0

5-130-0

5-134-0

5-222-0

5-258-0
5-283-0

5-284-0
5-294-0

5-296-0

5-297-0

5-298-0

5-305-0

5-316-0

960-229
960-251

960-295

110P371

110P374

ATP20049
612-3

612-20

612-38-2

612-54

June 12,1995

DRAWING UST

MotorlEncoder Documentation

PIN 16187

Re.__¥
A

C

B

A

B
A

A

B

A

A

B

A

B

B

A
A

B

C

C

B

B
B

A
A

D
A

Description
Bonding Proc - 2650

Bonding Proc - 280
Bonding Proc - 2651

Cleaning Procedure

Cleaning Procedure

Cleaning Procedure

Cleaning Procedure
Fluidize Bed Coat Proc

Magnet Inspect Proc

Bonding Proc- 1564

Cleaning Procedure
Bond/Staking Procedure
Vacuum Bake Procedure

Encoder Align. Procedure
Vacuum Bake Procedure

Cleanliness Control

Cleaning Procedure

Bonding Procedure - M620

Bonding Procedure - E645
Assembly Flow Chart
Contamination Control

Packaging Procedure

Acceptance Test
Bondmaster E645

Bondmaster M620

Stycast Resin
Scotchcast 5230



Aug 9,1995

Document No.

19868-21664

19868-2_665

19868-21667

19868-21666
19868-21668

19868-21670

19868-21672

19868-21680

19868-21759

19868-21760

19868-21761
19868-21764

19868-21765

19868-21766

19868-21770

19868-21788
19868-21763

19868-21774

19868-21775

19868-21781

19868-21787
19868-21796

19868-21819

19868-21785

19868-21786

DRAWING LIST

Motor/Encoder Documentation
PIN 16187

Secluential PIN's - Part of 110E381

Re.___v Description

D

B

D

A

A

A

A

A

A
A

A

A

B

D

A

D

B

D

A

A

A

A

PW Bd Assy -Encoder
PW Board

Schematic

Reticle, Carrier
Isometric

Plate

Readout Holder

Disc. Hub

Shield
Shield

Shield
Readout Holder Assy

Encoder Mtg Plate Assy
Disc & Hub Assy

Encoder Assy
Disc

Reticle & Carrier Assy

PW80 Assy Led
PW Board

Outline - Encoder

Reticle

Shield

Shield
Encoder Bd Test Procedure
LED Bd Test Procedure

-.
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Document No

16187

PL16187
200-88

200-89

PL200-89
301-60

PL301-60

301-61

303-216

P L303-216
303-217

400-29-6

PL400-29-6
402-29-9

403-1-7

404-13-61

411-291-2&3

500-29-9
PL500-29-9

502-29-9

PL502-29-9

512-11-14
520-248

521-425
522-472

531-56

532-2

607-448
607-449

607-450

110E381

June 12,1995

AS- BUILT CONFIGURATION LIST

Motor/Encoder Documentation

PIN 16187

Re__¥ Descrip_on

B

B

C
E

E

E
E

A

B

B

A

C

C
B

B

B

B

C

C

C
C

B

A
C

A

A
C

B

B

B

B

MotorlEncoder

MotorlEncoder

Drawing Tree
MotorlEncoder Assy

Motor/Encoder Assy

Housing
Housing
Cover

Temp Xducer Filter Cir Assy

Temp Xducer Filter Cir Assy
P.W. Board

Rotor Assy

Rotor Assy
Rotor Hub & Shaft

Bearing, Duplex

Liner, Bearing

Magnet

Stator Assy
Stator Assy
Stator Core

Stator Core
Lamination

Inspection Data

Coil V_nding
Finish Data

Schematic Temp Xducer Filter Cir

Connection Diagram

Beadng Retainer

Beadng Retainer

Pin, Locking
Encoder, Optical



Documentation

5-068-0

5-071-0

5-125-0
5-128-0

5-129-0

5-130-0

5-134-0

5-222-0
5-258-0

5-283-0

5-284-0

5-294-0

5-296-0

5-297-0

5-298-0

5-305-0

5- 316 -0

960-229
960-251

960-295

110P371

110P374
ATP20049

612-3

612-20

612-38-2

612-54

June 1211995

AS- BUILT CONFIGURATION LIST

MotorlEncoder Documentation

P/N 16187

Re_._£v
A

C

B

A

B
A

A

B

A
A

B

A

B

B

A

A

B

C
C

B

B

B
A

A

D

A

Description

Bonding Proc - 2650

Bonding Proc - 280

Bonding Proc - 2651

Cleaning Procedure

Cleaning Procedure

Cleaning Procedure
Cleaning Procedure
Fluidize Bed Coat Proc

Magnet Inspect Proc

Bonding Proc- 1564

Cleaning Procedure
Bond/Staking Procedure
Vacuum Bake Procedure

Encoder Align. Procedure
Vacuum Bake Procedure

Cleanliness Control

Cleaning Procedure

Bonding Procedure - M620

Bonding Procedure - E645
Assembly Flow Chart
Contamination Control

Packaging Procedure
Acceptance Test
Bondmaster E645

Bondmaster M620

Stycast Resin
Scotchcast 5230



Aug 9,1995

Document No.

19868-21664

19868-2_665

19868-21667
19868-21666

19868-21668

19868-21670

19868-21672

19868-21680

19868-21759

19868-21760

19868-21761
19868-21764

19868-21765

19868-21766

19868-21770
19868-21788

19868-21763
19868-21774

19868-21775

19868-21781

19868-21787

19868-21796

19868-21819
19868-21785

19868-21786

AS- BUILT CONFIGURATION LIST

Motor/Encoder Documentation
PIN 16187

Sequential PIN's - Part of 110E381

Re____v

D

B

D
A

A

A

A

A

A

A

A

A

B

D

A

D

B

D

A

A
A

A

PW Bd Assy -Encoder

PW Board

Schematic

Reticle, Carrier
Isometric

Plate

Readout Holder

Disc. Hub

Shield

Shield

Shield
Readout Holder Assy

Encoder Mtg Plate Assy
Disc & Hub Assy

Encoder Assy
Disc

Reticle & Carrier Assy

PVV80 Assy Led

PW Board
Outline - Encoder

Reticle

Shield

Shield
Encoder Bd Test Procedure

LED Bd Test Procedure
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SIZE CAGE CODE

A 88379 110E381

SCALE
REV. SHEET



SECTION IX

LOOSE HARDWARE LIST

_EROFLEX



No loose hardware is associated with these units.



SECTION X

NONCOMPLIANCE DOCUMENT LIST
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I
AEROFLEX LABORATORIES INCORPORATED
SOUTH SERVICE ROAD,PLAINVIEW L._, NEW YORK

CORRECTIVE ACTION REQUEST AND REPORT

TO

ATTN.

OUR PURCHASE ORDER NO

PARTNO. i Cot _7

DESCRIPT,O'_ P(Ic rc _.._/E_(._o_ _--"_

DATE RECEIVED R,R NO

QUANTITY REJECTED / REJECT NO, __C) _J/_

PART RETURNED__ YES

SERIALNUMBERC' 6C)
NO

FROM

DISCREPANCY OR CONDITION:

% dE ArCR _ _/_.

ACTION REQUIRED BY DATE SIGNED d2#__-_ _ DATE #_l_r_.. -

REPLY

CAUSEOFDISCREPANCYORCONDITION: The root cause of the vibration fixture failure was the

improper installation of the retaining ring which secures the dummy load to the

Motor / Enc]der shaft plus the lack of shims under the retaining ring to remove the

end play.

CORRECTIVE ACTION: (NOTE EFFECTIVE DATES AND REFERENCE DOCUMENTS}

a) Shim clearances between retaining ring and dummy load to eliminate end play

b) Install retaining ring per manufacturer's specification by adjusting_am:Lsett_Jlg_

r stops on installation tool.

- DO NOT WRITE BELOW THIS LINE

EVALUATION OF CORRECTIVE ACTION

FOLLOW UP

NEW C.A.R.R. NO. ]

CORRECTIVE ACTION

• I SATISFACTORY
YES NO YES NO DATE

L REMARKS

z

N

SIGNED DATE

ARX-072



HA',' 15 "B_ I_S._,-.... P.I

Attechm_.ntNo.OO!68

After su,bjectincj the Motor / Er,¢oderAssem]ly pc't '_umber 16187, se,;o! no:tuber0003 to the

random vibration port:on of the ATP,the vibrat on fixture cove' was removed to expose the shaft end

of tqe ,Vo_or/ Encoder in prepcroticn to remove the Voter / Encoder from the fixture [o rut o

funct:o_a',test of the unit, At this point, it t,'o-:observed that the ,etoining ring which holds the

dummy load to the shaft, had become loose cqd permTttedthe dummy load to trcvel on the shaft

dj,inc, vib,otion. The fixture cove, preventec!the dummy load from comincj completely off the s_,oft,

This up c_d down movement of the dummy locd coused.o $c"cpiqg of the shaft which left small

whisker like magnet!c po,ticles to become otto,':,_edto the mognet:c fie!d ;n the shaft and the two

beor;rg r_toiner units, The above er'omoiy _,cs caused by' the m;s-opp!ication of the ATP fixture

hardware

A!I reworl, for the disassembly cnd the reasserrbly of tr,e Motor ,/Encoder, 16187, will De

accom#'&hed ;n accordance with Assemb!yFlowChart 950-295. As indicated on the flow chart, oil

the rework will be accomplished in o C;.ass100 environment.

Ois-osse'nDle the Motor/Encoder to permit the replccement of the Rotor Assembly 400-29-6 c,_c the

Duplex &_ar;r_cjs(403-1-7) SSRI-8516L_.DB10RA1268LV328U8.Re-assemb_the Motor/En:oder in

, i,_accordance ,.,h assembly flow chert 960-295 stortinc_with housing and beor;n::jcssembly 200-89,



IOTV,

j.... I
.oISIN.

L_L2L ' 0oo%

P_JRES
Rev: Rev:
Rev: I Rev:

Rev: I Rev:

Rev: I Rev:
l

BY

)

I

] P#P,_VPL SI_qXURE

T 3)

!._SPECT:_.)

5)

DES:

R£RII:I.EILABO_IDRIE'5INC.

!EL'N#: ENB:

_6:

OT-L_B9

D_TE: P'Il_.m: I
t



..I--LIE:I- __.! --" 7L"-. "-" ..... _..L ......................... ' ' I

I
I _;,,: I _.v: I ....... 1 1_ -]-----I

t...... "_-L__[ '1 ....... ..... 3_-_-T/--____/_Z3

ilnoi_ !)£__RIPT!_ •
g_c,:rePo_erBea_ _gain_%_,/M_v_n%, _d _v_idHand!i,gToMinimizeContact

I -'I._,eh,s.

' ' t
'II

60 Re.-cveDisc _d HubAssy !9B6B-e_.766. I
ol I I

I_wove Th.e"ENTIRE__ER ..._Y' Fro_Re L_iL
.I I

InspectEncoder_ssyFor_y VisibleDamage.

"I I

"I -
_toreEncoderqs_emb!yPer !!_P_71.

iqCCEO_l!ZO

I ,i

I

I

"I_I _oi_ve_@7-4_u._k_-.Pin)From5ha_

/

_.TECTEDi _TE

c_ I" p

I

t J Io

I
l i I-

I I I'1"_

I

; I

,'.................121
"1

:l-....

i _.,- -,:_._-,_!_ !.___xu_,_i_ :_:.

:: ...........l:--7--::1:.."---

1" ._1.... !_; ; _[ "



_OAIR TRPVEI_R

I...... t"'-- .. I ..........
r- ........_,;;:...........o°171.................

_.TE_._.E' ]
I

A--°:_C--!P.Tnj_RT LISTPND_V!_.IDNI

I

f _ev:i peril
"] Roy:I Roy:I
I Rev:l Rev:I
:i I I

_RT .49_ I,,._+OTvlto+a,OTvlno= I_t I

...... " ........ 1

I
I

"I I I

I,I ........I
_T _mZ_IS__.q!_n_Fro,.._..eRotor!.! I

I '
-l-J
"I"I
-I I

I /i
....................I....I

To ...a'_'.o.,pli_h._..eIsolationU._e.qPiecen¢.@4__ _x_y._ _, Mylar_i_ _d Insert
It Into_e ._apBetween._..e_+a+_,".qn..__o_o_

:I._.:I.............
I I

/ - / "_ ,,lj"............................J.........I I /_.i
.......................................L......._l.........I_L.TL_

"l s) MFB:
l

-} I.__Zo_c._CT:4) _EN8:
-I

II 15_

_ROIn_EXLal_OI@TORIESINC. ]

._-'N#: ENB:

.4F8:

is_'T:3 1



.... l......I..... L_:..............-l_ ''

t ,._. ,._. / L___L--___LE........L--I
l _;,,: i_;,,: / ]---Z-___E.-q-..... L.__I
-_ ;,;_,: ;,;;: [ L----q- " LL -F .... I

I __...... J _1_ _J-_TL_ I -1

I

" !6_}

I

-_
-Il
.I I

-!4
"l IH

In_.pe._tThe_it For_.yVisibleDa_a?,e,

_i" I'

' - I _I>;:_I
I I I I
I , I _/ I"# I

; " I- -Y'y;_t,_:_l
, ,4 I

I , 1 I ,.wl_ I

H t---i_ -4
I I I I 1
I I I I I

t ! i 1 I

I
"I

"',.........lii
L. F

........_._JT_LS_._....

--,

r_.,_! _._._x,___.i_.:_

I_.
! I ' I '
!.......!._ ...... I--_,-_

......[ _4:_,-,_ I,_,
...... ,_. Is_. ,
._ I....._".:........[ .........'_



SECTION XI

WEIGHT & BALANCE LOG

_EROFLEX



Unit we ight;s :

S/N 0002 : ].2.05 oz. (15.0 oz max)

S/N 0003 : 12.30 oz.



SECTION Xll

DEVIATION LIST

EROFLEX



Deviation list is not applicable.



SECTION XIII

SHIPPING DOCUMENT

J_EROFLEX



NAS8-39409

_P0001Z 7/20/95 /

tEROFLEX LABORATORIES

35 SOUTH SERVICE ROAD

.PLAINVIEI,/, NY 11803

41it,

tell

88379

_ _Y_O _&GnIK__ mimml

SAME AS BLOCK # 9

_RANSPORTATION OFFICER

NASA, BUILDING 4471 GEO C. MAESS.kLL SPACE

[ARSHALL SPACE FLT CTR. AL 35812

I
I
!
!001 l
I

!

t
t
!
t
!
I
I
I

|

i

I

I

I

i

r !

i
: 4

t. O,W ISET 3O DAYS

1, _mU Iv , _1 'GP--2'4-L
PROCUREMENT OFFICE, GEORGE C. MARSHALL SPACE

FLIGHT CTR. NATIONAL AERONAUTICS AND SPACE ADN

MARSHALL SPACE FLIGHT CTR. AL 35812

u.p*_--_-__ m mml iv "_I BF52
FINANCIAL MGMT OFFICE

, GEO. MARSHALL SPACE FLT CTR

MARSHALL FLT CTR, AL 35812

ACCOUNTABILITY PROPERTY OFFICER

:T BLDG 4471, notify

EB 24/ bill JACOBS

STOOC,gARI'NO. NSOINqION I -. I

PART# 16187

_tIST P/N REF DCN I-2-EB-15996

STEPPER/MOTOR ENCODER

FLIGHT QUALIFIED UNIT

1

i
i
i

i

i

mtRm' _'E

239,633.00C

m.

AMOUNT

479,266.000

[NI._

Fort, 2S0. DIEC91 _,_wo_ e_., a._ _ .... ........,............


